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How to meaſerealimuner of 
and to 
exactly, 

;n whatſoever:asalſo t0 taky diſtances of a mile- 
CO. ſpace by the Chain withour = F 
ft * - ofthem, and : + -cogae one "4 


- led «4 Pardoron , which, as exatly and with leſs a 
charge, ſupplies the uſe of the Plain-T able; _ 
T heodelete, Quadrant, Quadrat, Cir- #4 
enmforenter, and any other ob- | | = 
ſerving Inſtrament. 
T's this is added 
A wat of divers ſecrers us tenchng pars Src and cetnfng - 


of water woken grounds, 
es yi Ry Ml 


With 
* An Appendix unfolding errours in board and timber-meaſure, 
A with direQions for making a (urpenters-Ruler, = 
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| Toche Reverend, and 


' honoured friend, ©; 
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WILLIAM. DILLINGHAMy,) © 
Door of Divinity, and Maſter 


of Emmanuel Colledge in .._ 


Har ſpeech of hiem was neither falſe; nor fri- 
volous, who ſaid, Librorum fortuna nihil fere 


4 liberorum conditions diſſentit: in his edendis 
et inſudat corpus; animus imillis eftuat. And, 
as there is need of a mid-wife, to help bring thear forth: 
ſo- is there alſo need of a nurſe, to help attend and: de- 
fend them. Sir, you have beenthe mid-wife ( I muſt 
needs confeſs) already,” without whoſe help (1 dare 
boldly ſay ) this piece had never ſeen the. light. of 
the Sun. I ſee a company of ſorry Pamphlets Caily 
come forth with cafic paſſage ; that neither benefit 
Church , nor Common-wealth , and are good for no- 
thing but to corrapt the minds of youth : Ewpucht gi- 
gnunt, ſteriles pariunt: plures hec atas wnwunegyudluw wi] & 
tales in uno anno an » quam quibus ipſa Arithmetica 
ſufficiat enumerandis ; So that we may well take up the 
complaint of Famianus Strada, Obruimur libris, oculi le- 
gendo,manus volutando dolent. But as for this work, not- 
withſtanding thatnot I my elf alone, bur alſo all that 
have ſeen it, do Judge it to be both as neceſſary and be- 
neficial ro a Common-wealth, as any at this day extant; 
and the matter whereof it treats ( for the moſt _ ) 

2 uch 
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nce 


It}, ill 
ftiow rhat 'this is gor forth and flown abroad, bur at 
Door Rewls his coſt : for amongſt all our Book-(M 
lers none would cyerbid me apenny for my copy; ſo 
that I hayeloſt a'l} mine own labour, and a great deal of 
charge intranſcribing z fothat had not Door Row!s 
beg'd pardon forit, it had gone torhe por. When 
che other 'will de printed , God knows , they are 
ready: the children are brought to the birth , but there is no 
power to bring forth. I tear I ſhall not ſpeed ſo well, as 
the report goeth of a Kenriſh Carpenter, who going 
from home on -Mondays, and coming home on Sa- 
turdays;for a moneth to ether, each ſeyerall Saturday 
hiswife welcomed/him home with a new babe. If ! 
could have bur one of theſe in a monerh, I ſhould think 
ir well. And fincethisis born, irmuſt be kept : there- 
fore my humble requeſt to you is, That you would be 
plealed 
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6145 poſe. | But (Jeaving theſe 
their fo pr 


wdent, 
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Hom. O- mO—\ i inG vw pul odbyrwy , What and How he 
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« ways is the drift of my preſent writing : which, had ot 
the profit of others more ſtirr'd me up to; then the profit, 
pleaſare, or honour 1 could have propoſed to my ſelf in ſuch 
an enterpriſe, it might have lain buried in oblivion: but 1 
remembred that ſaying of Tully; Non nobis, fed patriz 
nati ſumus. The Law of humanity enjoyns us all with one 
ſhoulder to help forward any uſefull or profitable deſign, and 
10 trepſure up our notions and obſcrvations for the good 
of others. Condo, 


/a aks. 
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To __ 


- Condo, & compon pe ns nd op 


| === a rafoore mw 
capacines of thoſe I ſuppoſe EE Fo 

Pry prattiſy s ſen Second ep is'to 

farmer, or : gr ey rakes "x i wr opion'? 

| chain; that be w with it Fart eng 
- x dooy' ves: for by nh may finde benefit iſſs- 
redly. My lp re rayoe is 10 both joynily; Not 10 rejedd the 
grounds of it without good reaſon, nor without a pair.of ſpe- 
Qaacles to convince experience, wine Al -r5ro1,the rno- 
ther of Arts, as the Philoſopher calls her.” 1 wightr put 

this inte the ballaice to-weigh down the cenſure of both, 


w=-— uu NN vewriew iy wufio, 
but 1 forbear;leſt 1 ſhould tive the Reader's patience with too 
tedious 4 Prologue, letting tywh ſtand on its own _— 
and commend it in general to the well-improvers of it, and 
reſt thy friend to ſerve thee, 


GEORGE ATWELLE, 


The 
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, thou ſhalt never be ſorgottes; 
tive, when 1 am dead _ rotten. 


Bar chew 


Fo Heads wy, wee i did 5 | ; 
a up and by the perch or rood. 
was but of in Kerr applanſe we viewd 
Some labowrt iu this kinds, aud thought them goed: 
| But they themſelves will now no more aſpire. 


To further praiſe; but all conſent & admire 
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({ontent, ſince | thoart come. So when we [pie 


A cnrious piece, that enter! ns aay eye 


with livelymefs , w approve't, yet, when 290 Ports - 


Forget it in 4 livelyer piece 


Ss art. 


Me thinkg; I ſee how —_ 4 glance meu lay 


Others a 


62 pndly by their f 
S wrt. ir hs +: '£ and fand 
Surveying that as thow of Late their land ; 


with / uch exattneſs. 


»» Here thine art 5 by thee 


So rais d, that truth meets with facility. 

Before we did by Sines aud Tangents go, 

Theodelete, Circumferentor tos 

Wayers that T ſigh to think of: which at th fight 
Of th* marſhall'd; figures able were i affright 

An unaſſured eye: who without fear 

'Gainſt ſuch a rallied number dar'd appear? 

Armies of figures in the field then ftoed, 


Fores fight it was (though without fear of blond)  — 


To reach an * herb; 4 


T* or ecome that bed, where lately it dj grow. 
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ign we comld nat know 
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. Thizhy t con tn we 
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 Menof hs 4 that 
A thine, /o rr we way / 
| At thonghtr of it we can ſteure —_ 
Th aenreſt Rill ba's the prercing #+ Ye. 


John Hutchinſon, Tris. Coll 


' To his heated friend j Per] 
"La on his Faithfull Ser Veyour. 


gd! e the ftile alters, Poets did but feign: + 
Comnter-Pandora with her box again 
Salsburysſtones, that pos'd the baker's loaves, 
Might here have Jet vhemſelves in theſe thy groves. 

Th hand hath meted, and be ſure to try 

res nothing in't but ſquar'd by Geometry. 

But ſound thy Art, and teach us how to get 
Some linds, as thou haſt taught to meaſure it: * 
For, while we other's RA. our ſpirits riſe, 
And in theit acres we but Tantalize, 
Tet,*tis too true, eſtates take no degree 
Ith Confines of our Univerlity.' 
He, who was ask'd, Where our poſſeſſions lay, 
Might well bave thys reſolv/d, In Terr Incognita, 
Or, In the Iſles; that well may bear the date, 
From their unlucky ſeat, lnfortunate. 
Help ont, invention; and aſſiſt, ye hands: 
E-* "Tis Scholar, fate, you ſee, to have no lands. 
If any they appropriate will have, 
T hey muſt, Ben-Syra-like, mete ont their grave: 
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07 ſe if ll lon fail, m7 ey ter 0 
rags, og bo Rn 


Welſh-mans ſentenct was content to ftay ag theo 


Th Apoſtles /eaſwre till the Judgement-dayz 

And, ſhall not we with patience wait to ſee - 

T he true of thy Art and thee. ; 
Till then Wee le try our kl, no ſpirit raiſe, 

" Withow a Charm, 7'encircle thee with bays. 


1. Charles, T. (- Philowath. 
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To the praiſe of the Ingenuous Book of his 
honoured friend, M*. George Atwel, call'd 
his Faithfull Surucyonr. 


On the Authors name, 
GEORGIUS eATWELK. 

1 . eAnagram. 
AGROS E VULTU LEGAL. 


— book's thine own, none need to fear, 
Each leaf thy picture in't doth bear. 
Tt's the Idea of thy mind, 
And face to both are here conjoyn'd. 
On his Book. 

I Do not wonder that Meduſa's hegd 

At ſight conld render living mortals dead ; \ 
Since ih peruſal of this book, ( Whoſe vein 
T he richeſt gems of Wiſedome doth contein ) 
I ſeeing wondred, wondring dead 7 fell, 
To view fo much lockt in [0 [mall _ 
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| retells all, 4 Halcyon aye? 

Each rn Firs ai 5 =_- 
on 
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Onught we to (wh to bias; 
Shall live, while Fmt may in Wk 


- Muſe. Dn tarth there's none, that's fit, | 
Nearth there's 5 _ $ fit? them ſoar the rhier , 


Brave G Beets erred the clouds dath riſe 
1s ſpight of envies 
Heavens Canopie 4 mois with þ fre. 
T hither fs felf rene, 


.» Jetiner, A. B. Tin. Coll, 


To his much reſpeRed Friend, Mr George Atwel, 
| upon his Book Of Sarveying; bee. 


T 0 dreſs my lines in praiſe of T hee, » my gnill 

Ide wiſh to dip, where Potts oxce did fill 

T hrir verling pens; whoſe thoughts when they drehearſe, 
Like metall :;y a mould womldvun to verſe: 

T'de ſorw my ſelf thin gratefuller r» Thee, 

Thes theſe detracting times cond (picefull bee. 

Here you the ( urtain draw, and let ws ſee 

The new-known worth of conceal'd myſterie. 

'T was Nature form & the Earth, gave treaſwre: 

vi hw to give the price, and meaſure 
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Red eeched handfigeds what yui yr Ach - 
Pleaſe both the Learned and the Volgar ſort- 


H. Rich, A.F:. {Colb. Gow. & Cai. 
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The Obamas of rhe Chapters in 
Faithfull Sayveyour. > 
Chap. ah Page- | 
I NF errours in Land: . 
an Oofaitng ond trpng the Finttbok 


and meaſuring. Paſture by the Plain-T ableÞ 7 
How to ſet down your notes in your Field-book, 
and to draw your ftation- lines by the Plain- 


T able. 9 
IV. Of plotting at home, and of ſeveral war. 23 
V. Of ( alcutation, or caſting wp. 25 
VI. Of meaſnring « Wood, 29 
VII, Of dividing or laying out of ground. 29 
VIII; To mea/wre argble common: field-land. 31 R 
I X. Of billy grounds. 32 p 
R. Of reducing a Plot from a greater to @ lefſer. 37 


Xl. Of meaſuring Paſture- ground by the 4 hais ont- 
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The Contents. 
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XIH. 

XIV. 

XV. 

XVI./ 

XVIL Is meaſuring 

"1s Sang Pad tp $7 
XV ILL Totake terreſtrial 4 5x Fu Plain Ta 

ble, or Pandoron, fred hen 52 


XIX. ah nw gp nant" dal . 
- e, graduated Inftrument 3 
'\'XX, -Of raking alrite and diftances (celeſtial A 
Pandoron, or axt. 


XX1I. of rakieg altitudes 
XXII of taking rtner 
Pandoron. 


XXIIL To wh the fitwation of a Wc. for 4 Dial,with 
the declination and reclination thereof by the 
P andoron. 7I 
XXIV. Of conveying water. 76 
XXV. Of Inſtruments for conveying water, & their uſe 
XX VI. Of flowing of Grownds. 
XXVII. Of drayning of Grounds. 
XXVIII. To hae; a dich, whether it be full of flagge, 


by the Quadrant. 6: 3 
al by the Quadrant 
66 | 


or mud, and not empty ont the water. 03 
XXIX. of cleanſing a Pond fix or ſeven pole broad, 


being grown over with @ coat of weeds, 

that it will near bear one, without abating 

the water. 93 
X XN. Of cleanſing water. » 


94 
XXRY1. of 


FS.” & oo 


. Of planting Willows. | h2 r_ 
. . of  rednring pos ro Pature-weaſu wre, 
Ti fn a ale char api 6 mad the 


\ 112 
LXXIX: Of meking | 


an ; + -7a T able, whereby readily 
to finde ont any ground; that ever you have 
par ow. and to tell the quantity of them 
ears after, and draw a plot 
of thew, bow rt on gin tte fl, 113 - 
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The Contents of the Chapters in the Appeal to 


The F aithfull Surveyour. 
Chap, Wm | Page. 
I. '; F making the Rule. 116 
IL of Kut," —25 of boards by the Rule. 121 


III. Of making of 4 T able of timber-meaſwure for 
[quare timber, to make the ſcale of ſquare 
timber- meaſure by: as alſo the under-meaſure. 123 
IV. Of meaſaring ſolids, as ſtone, timber, &c. and 


firſt of ſquare timber. 125 
V. Of round timber. 127 
VI. Of the proof of theſe ſcales by Arithmetical 
calculation. 129 
VII. Shewing the manner of placing theſe upon the 
Rule. 130 


VI1T:” Of taper-timber whether Conical or Pyramidal.13 5 
. IX. Of themaking of four other lines on the flat- 
fades, e&c. 139 
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236M The, P- 5, "xx i9, r. the 
whole B. p64. 10. wa þ. + re $654 5. for 12, 
r. wy ele ok, CHF Bhs 9. p . xy r, eye. and |. 29, r, 
I t te. p.70. L 34, for you, r.1.: + 9. for declination, 7. th 
avyie of 7 pens} th p.73-4 10 praneett ide Kaduo i neo = 
Rad 23, 31. and write 3 1bus 


f greateſt declination 23 31, 
ne the it rowelddeoglon 33 11 26 gfoofo 


I CTedy Thonogs io 4 964184 
 $34254 
p+ 74. there is a benter figure in- page $3. Þ. 78. the commas ſhould be lefs out, and |. 10, 


bday times. p. 85. 33. 7.4 footand an balf long, exd 7, 36. r, ſeriles. p 96. 


{. 29. fortee-ſole, r, crefoot, p. 112. 4.20, for 33 3a, r; 23 $2, 


In the Appendix. 


Page 130, lint 12, for ſquare, read ftroke. L 15. diffingniſh 4+ third? at |. 16, at 
that, 1.25, for fines, 7.- fives. | 30/r. 5, (0, I5. 133. forzs r. 30. p. 135.431, 
for 2+ 1. 13. p. 141+ k20, diſtingaiſh a1 8. p.143.1.9 dh get, 
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pieces are | 
a ar7y > nh I = 


P - Heptrap rey Bo. poles 
a ofa Rs ur 


| a mile in 
, cntrec/lones hergnpoliloag,and 4 pole broad; 
4 | © pets foag and 2. pole broad, make ag. acre. Therefore 
So t0-eci fanned Ar 
. ew robes. times $9, is 6400. pole, which divided by 160. 
e (the polesin an acre )is juſt 40. acres. Bur in a Circle- of a 
l miſe about, viz. 320. pole, if (according to Archimedes ) = 
multiply the Circumference by 7. which is 2240; .and 
by 22. it gives 101 44 the diameter: now then, if we Sikeighe 
half che diameter 50 and #3, or'50 and 5+ by half 320. the 
Circumference; viz. 160, (which are alſo the poles'in an acre) 
firſt 160. by 50. is 50. acres: then multiply 160. by IO. facie 
1600. which divide by 11. it gives 145, pole and -,. fo that 
the Circle contains more then the ſquare by more then a fifth 
pare. Andasin land, ſoin timber ; and t re thar myſt | 
needs be a falſe way of meaſuring round timber, to avi 1t 
\ OR to take MN LSE thereof oe II 
as appears in t t, have hewed it, they 
make more of it then they made before AG a 4 ans is more 
capacious then an oblong , for a Shepherds boy can wh | 
that 


._-— 


portion, yet he pe 


want of this 
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Cancequah: likewiſe the ewo 


 ejmrdemn {ure dimnidia, iuten ſe ſunt equatia: 
- therefore either. triangle muſt contam 600. 
Now m the triangle, A'C D; t0 diſcover the 


V}* falſhood we wal} firſt fadethe ſengrh ofthe 


line 


Fs t 
: 


| -wiſe, which if yourthink 

| fefup your nt thi "add BiefF ee j 

old rhe 'mark you'\came from; if it doth nor then behold 
aHoche mark you go to, younre out of yourfine, and muſt re- 


move it fide-wayes which baviogredtified ic that way;rhenſee #* 
if it look right into the carner ; whichif it d6; ky you 
the place in the ſtation-line defired, which'is 32 fromA, and 
bur 18. from D, »4z. atT, which'is thus made good.” As rhe 
baſe 5o. is to 70, the ſumme of 30; and 40. rhe two other 
fides'& C, and CD; fois the difference of the ſame two ſides 
To, ro 14, which 14 being taken out of 50, rhe whole baſe, 
the dicular ſhalt fall 'on the "middle of che remain 36, 
the half whereof is 18, to which adde 14;it makes 32 fr 

A to1T, as afore ; and char taken our of 50. ſeaves I'D, 18,as 
afore. Now to finde the length of the perpendicular C1, if 
you meaſure it inthe field you will finde ic 24 pole, which is 
thus proved. Take the ſquare of the fide AJ, 32; which is 


A2 I024. 


« The Faithfull Surveyour. Chap. 7, 
1024, out of the ſquareol A C, 40, viz. 1600, reſts 576, 
whole ſquare root is 24,the perpendicular deſired. Now if you 
mT 50 the whole baſe by 12. the half perpendicular : or 
25. the half of 50. by,24, you: have 6co.,, as afore. Thus 
you ſee it double proved, that this way of taking the middle 
of the baſe for the fall of the perpendicular, is for the moſt 
part an extream falſe way: and the ſixth part of the ground 
and more may be eaſily got and loſt hereby: inſomuch that 1 
have known by this yery. errour above ory pounds got and 
loſt in one day between the buyer and ſeller, ſeverall times,and 
by ſeverall men, But whether Balls of Londoy uſed this way, 
or worſe, 1 know not, who. was ſent down by the Lady 
Morriſon, to ſurvey a Farm at Hardwick near Shefford in Bed- 
ord/tire, whereof ſhe had let anew leaſe for 21 years to one 
(hilde ax five ſhillings the acre. Bl; makes of it 400 acres 
juſt; Ci/de rhinks himſelf wronged, ſends for me , deſiring 
me to meaſure it, not ſaying a word to me upon what terms, 
or that it had been 4 before. I ſet to work,and having 
done, 1 give in mine account for 322. acres. He.asked me if I 
would juſtifie it. I told him, I accounggg him as my friend, I 
would ſtay for ſatisfation a twelve-niMheth, let him keep my 
plats, if in that time 1 were diſproved two acres, I would have 
nuthing for doing ir. Whereupon he works to the Lady to 
ſend another to meaſure ir; but durſt not let her know he had 
meaſured it; bur that his reapers, and mowers, nor his ſeed ne- 
ver gave it for ſo much. He prevails with her, ſhe ſends ano- 
ther; he meaſures it, knowing as little of any mans meaſuring, 
as I did of Balls. Upon his account we two differed but one 
roodin the whole thing, which he had made it lefle then 1 
did, by reaſon I meaſured half 5 heffoyd-brook more then he 
did. So 1 fav'd him 19 pounds ten ſhillings per a»»»m;. which 
' if it had been yearly payment, at ten in the hundred, as money 
was then, compound intereſt came to above 1200: pounds, 
but beiog half yearly payments, nine pounds 15 ſhillings, half 
yearely, 42 payments at —__ 100, which was the com- 
moa reckoning both then and tow ſtill for half a year, comes 
ro 


| 


Chap. 1. The F aithfull Surveyour. 5 
to above 13 00pounds, a. good Farmers eſtate. Therefore it 
behoves every man that hath, or may for himſelf or friend 
have occaſion to let or hire, buy or ſell land or timber, nor 
t0 go ok other mens legs, nor to ſee with another mans eyes, 
that have ſuch eaſie means to attaintheskill of it chemſelves, 
I make no doubt but that there are many Gentlemen,who have 
ſpent much time in the Univerſitie in Muſick, yea, and other 
ſtudies too, do wiſh at this day,(and more would wiſh,if they 
could ſee it ) they had at leaſt ſpent ſome of that time in the 
Mathematicks, whereby they-might have benefited both them- 
ſelves and their Countrey: which in commendations of it, Pi- 
15/cus in his Preface to his book Geodeticorum ſaith , Socrates 
hunc principalem Geometrie fintm eſſe tatuchat ,ut agrum- pla- 
num metiri, dividersque poſrit. 1 have ſeen ſome ſpend eight 
years in learning Muſick z if they would beſtow but two years 
in the Mathematicks , it would have done them more good, 
and they might have done the Common-wealth good. Of all 
the ſeven liberal Sciences that may beſt be ſpared, as leaſt bene- 
ficial to a Common-wealth; and for my part, 1 had rather (if 
very believe me ) that my feet could pace 1006 acres of 
and of mine own,then my fingers to play 1000 leſſons on the 
beſt Lutein the rown, though I might have it for my labour, 
and he that is not of my minde, it's pitie, if ever he have 1000 
acres, but he ſhould change them for a fiddle.Recreation,l con- 
feſle, is go0d; but 1 would not have it made an occupation. 
They will account it ſmall recreation hereafter to be able to 
ſay, Poſthabiti tamen illor um mea [tria Indo. 

Divers ſuch falſities | have ſeen; but I am loth to digreſle 
to0-much. Divers other falſe ways there are ; but 1 had ra- 
ther] were come to lay down true ways , then to diſcover er- 
rours. Therefore that we take not a falſe way to our purpoſed 
end, we will ride ſtreight on ro the next town; viz. the un- 
certain ways : where we muſt ſtay a little, and give our pen 
drink too, thatſo we may the eaſter finde the true way in ſuch 
uncertain ways. | 

Firſt, it is no.certain way to ſay a great deal of land upon a 
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little paper, asto work by the ſcale of 32. as many do,where- 
by upon each'inch of paper they lay fix acres, one rood, 24 
pole; and it is an eafie matter for a good Artiſt with good in- 
ſtruments to fail an acre in an hundred, much more with fo 
ſmall a ſcale, and blunt compaſſes : neither is there any that 
_ —_ uſe = ſmall a ſcale, that can or dare ay, thar 6h 
adle to diſtinguiſh a quarter of a pole, whereby oft-times 
is lfixin the bodred potend loſt, not in a year, but in a day. 
Secondly, To truſt onely tothe needle in any grad in- 
firument, as Circumferentor, Theodelete: ws Fedly for fear 
of -a loxdſtone near, and alſo it is a hard matter by an ordi- 
nary _— — of four or five inches long, to diſtinguiſh 
me 6 , much leffe five or ſix minutes. | 
idly, For over-curions ways , ſach as if Tſhall ſpend'ſo 
much more time then ordinary, that the'gain or loſe will not 
countervail the time beſtowed on it : rherefore as upon buying 
and ſelling there is ſome land of 20 or 40 pound the acre : 
ſome] have meaſured whereevery man in the rown harh hired 
the tythe communibus anne, for two ſhijlings pey acre ; orhers 
have undertook plowing for 2 ſhillingsſix pence, others have 
let for five ſhillings, as the Lady CA rriſon aforeſaid. Now 1 
- will not ſtand ſo curiouſly upon that of five ſhillings pey acre, 
nor work by o large a ſcale, as for that of 30 or 40 pounds 
the acre, This comes to five ſhillings the pole, the other very 
firtle above half a farthing a pole. Two pole got or loſt in the 
firſt is the Surveyour's ordmary dayes wages, whereas five 
acres of the other will but do it. Again, as there may be curi- 
ofity in meaſuring , ſo there may be in caſting : but ler the 
ſame rule be the guide in both : and although Pirs/cus hath 
done exceeding learnedly through all his book, as like a Ma- 
thematick-Profeſſour, and well skilled in the doftrine of trian- 
gles ; yet he that ſhall ſeek out his ſides, baſes, and perpendi- | 
culars by Sines, Tangents, or Logarithmes ; or caſt them up by 
Logarithmes, as ſome others haue taught of late : yet neither 
Pitiſcus nor his followers have ſhewn themſelves praQtitioners; 


neither of them'ever meaſured, plotted, and caſt goo _ in 
three 
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Chap. 2. The F aithfull Surweyour. 7 
three days, whereof for'a mile together the ſide was as 
ſtreight'ns Hock/ey-brook; as the Proverb is: (for it was Hock: 
ley-brook it ſelf, )yer plarfed and'caſt every crook; and fo d1d 1 
Shefford'brook alfo: arid M*. #ingate hath meaſured 1000 on 
a day near Bigg leſwade if Bedford/vire. 1 denie not bur theſe 
men may and have good skilt in the Theorie; bur as little in 
the Practick as rhe Londoner, that asked the countrey-Malr- 
ſter if male did not grow upor'trees. Such a Loudon Mathems- 
tician (perhaps) was Ball; aforeſaid, a ,| bor 
never ſaw acre of land meaſured; fo that he miſled bur 78 
acres in 322. | : | 


CHAP; 11. 


Of making and keeping the field book, "and meaſwrin 
j0 wh i. the Hein-T abt G 


$. x. FF youintend co practiſe Surveying, make you a bogk 

of a quire of good ſtrohg paper,” ſo folded, that the 
breadch of the leaves may be ino&avo, and the leagth thereof 
may be the length of two quarters, well bound with vellum, 
that yoa may lay it. 0n your left arm to write ; and if it be your 
firſt book chat you have filled, write on the cover a great (A): 
If the ſecond (B).. On the third ( C ), '&c.. Then page your 
firſt part of your book (A ), all but ſome 12 leaves at the lat- 
ter end, on each everall page whereof you ſhall write a ſeve- 
rall letter of che Croſs-row in Alphabetical order, and ſo your 
book is ready to go to work: * 


How to chooſe their firſt, ſtanding in Paſture-ground 
for theplain-Table. 


F. 2. As ſoon as you come into the field make a mark, as 
ſome hole with a paddle-ſtaff, or ſtick. up ſome paper, or both, 
at the firſteorner you come at; which ifit be adjoyning in that 
place to another paſture, then chooſe your ſtation or hole (if 
be pollible ) chat it may be right againſt ſome gap, A 


[ 
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ſtile ( which commonly in all paſtures there are near che cor. 
ners, or elſe you will be forced to cut an hole through the 
hedg with a bill, that ſo from that ſtation you may ſee to the 
further ſide of chat ground, or ſo far as you canto ſtrike a 
line. But let that hole or mark basſet four or five foot from 
any hedg orditch, ſo that you may ſet up your inſtrument, and 
" havefirm ſtanding to ſee in a ſtreight line to the further ſide 

of the ground you arein, bath on your left hand, and on 
your right : ſo that you touch not upon the hedges, nor ia- 
cumber your ſelf-with wood , buſhes , houſes, nor waters, 
though you are driven to go nine or ten poles off at one end, 
and bur nine or ten links at the other. Whatſoever others bid 
you always go parallel to the hedge, regard it not; for if you 
do ſo, you ſhall have workenough till Wedneſday. What will 
theſe men do when they come at Heock/ey-brook? It will hold 
them a week to meaſure a furlong freight and they have no 
way left, but onely to equal one place with another by ghueſs; 
meicher, alas pom | do they know which way to go about 


to plot it; w y though do hit the true quantitie b 
Car as the blinde man _ and hit a -—< is that : 
true plat of the form ? and who knows not but brooks, ri- 
vers,& the very ſeas themſelves alter in time,witneſſe Hercules 
pillers ? and how can they go pa- 

ralle| by this whim-wham ? Be- - 
fides, that by the plain-Table they 

do —_ all as they go, ſo that th 

ha 


need have a great deal of ir weather, no dewie mor. 
nings: and becauſe they know neither how to meaſure nor plot 
ſuch a piece, we have not had one that hath wrote of Sur. 


veying theſe thirty years, but bave been all as mute as fiſhes 
in it. 
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CHAP; HI ia ART 

How to ſet down your notes in your Field-book, and to draw 

| . your ſtation-lines b, the plain-T able. | 
Hz: made choiſe of your firſt ſtation, before you -be- 

gin to meaſure,take your field- book, & on the top of the 

firſt page write the name of the Pariſh firſt the ground lies in. 
Secondly, the year and day. Thirdly, the name of the cloſe. 
Fourthly, meaſured by me, and for 7. R: contra WR. or if 
you are indifferently hired on both ſides, write #wrer /. D. & 
D. 1. Fifthly, your dire&our. Sixthly,' your helper. And 
Seventhly, which way you went forward; whether cam Sole, 
or tontra Solem : (um Sole in a paſture is, when the hedge is 
on your left hand ; contra Solem, when on the right. 

Then in your field-book about two inches from the left ſide 
of the leaf,draw a line with your pen ſtreight down tothe bot- 


tom of the leaf,and on the left fide about an inch from the line 
write A, ſignifying the firſt ſtation, or the mark you ſtand on, 


_ andcloſeto it onthe ſame ſide, write O, ſignifying the begin- 


ning of the line, then if you intend to go contra Solem,mea- 
ſure how many links are to the hedge or ditch on your right 
hand, and ſet them down right againſt A on the right ſide of 
the line; ſo all your lengrhs, as you go in the ſtation-line, muſt 
be ſet down on the left ſide of that down-right line, - all 
the breadths on che right ſide. Yer before you go forWard, 
you muſt know theſe leveral things. 

Prolegomena. Firſt,” That always a ditch muſt be meaſured 
with that ground on which the hedge ſtandeth. 

Secondly, That you never need fer up your Table at A, un- 
leſſe there be another c|15ſe adjoyning, which you are alſo to 
meaſure; nor yet at the laſt angle : fo that if the ground have 
four angles, you need ſet up your inſtrument but at the ſecond 
and third , neithdr is there neceflitie of ſetting it up at the 
third, if you be ſure you have meaſured all the ſtation-lines 


- right, calling your Angles BCD E in order, &c. by reaſon 


you may ſet out the two laſt ſtation-lines of any ground what- 
loever by the ſcale and compaſles, by tranning the firſt of 
B them 
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2 * The F aithfull Swroeyour. Chap. 3, 
them, and pricking thelaſt, as ſhall be ſhown more at large, 
when we come to ſpeak of. mealuring/by thechain onely, 

Thirdly, 1f one of your ſides be ,woody, watery,&c. 
that you cangot come at the hedge for ſuch things, leave-thae 
for the laſt, ſo that ir be a ſtreight (ide, for your plot will give 
you that fide: ſo that, if you have done all right thitherto, 
you cannot fail in that, neither need you meaſure it, fave for 
eriall ſake. | 

Fourtbly, You muſt know, that whereſoever you have two 
cloſes to be meaſured joyning together, the ſtation-line in one 
cloſe ſerves alſo for the other, and the additions in one cloſe 
are the ſubtraQtions from the other. 

Fifthly,._ If a fair plot in colours be required, you muſt till, 
25 you £0 in. your ſtatiog-lines, rake notice and ſet down in 
your field- book. all. Churches, houſes, rivers, ponds, gates, 
ways, paths, ſtiles,arbors, wind-mills, great fingle trees,woods. 
&c, which fall within compaſle of your plot or ſquare, and 
ſer them dowa in your diſtance from the ſtation-lines. If they 
be not on the ſame ſide of the ſtation-line that the hedge 1s 
on, mark them with a croſle, and draw them all in your fair 
plotin proſpective intheir proper colours, with their manner 
of ſicuation, Eaſt or Weſt, North or South, and your needle 
in any of your inſtruments will help you always, making the 
Nog fide of your plot the over end, as you may fee in plots 
of countreys ; and at the bottom ſetting a ſcale of poles beau- 
tified with compartiments, and a pair of compaſles : but your 
ſcale for this plot may (if che ground be very large ) be ſmaller 
then that you meaſure by. 

Sixthly, Before you begin you, muſt make choiſe of your 
ſcale, wherein you are to conſider the bigneſle of the ground, 
the bigneſſe of your paper, and the price or value of the 
ground, and whether on purchaſe , or hiring, and that for a 
longer or ſhorter time, yet howſoever it is good, though it be 
upon letting, not to be roo careleſle in it: for I have been im- 
ployed upon letting between Sir John Crefts and Sir William 
Bryars, yet before they concluded, they agreed on a ns 
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by the acre upon the ſame meaſure , therefore T ſeldome mea. 

fare upon purchaſe with a ſcale more then 8, neverabove 10 in 

theinch, nor upon hiring ſeldome above 10, never above 12. 

Seventhly, Before you begin, you muſt conſider wheres- 

bouts of your ground = begin, that ſo turning the length of 
W 


the Table co the longeſt way of the ground, and beginning at 
the like place of the paper as you do on the ground, you'may 
(not raking too ſmall a ſcale ) lay all that ground-upon that 
ſheet of paper, or (at feaſt) all chat you carr meafare that day; 
for it is fonewhat troubleſome ro ſhift your paper in the field, 
or to fall beſide it for a piece of a cloſe; for which,'if you do; 
we will give you theſe five remedies. | 

1. If it be but a ſmall matter, and preſently comes on a- 

ain, you may lift np the rulers, and that paper which they 

id down cut it ſo,thatſo much as you need may lie upon the 
rulers. | 

2. If that will not be enough , you may make your 
ſtation-line that you came, ot elſe do come on, ſhorterthen in- 
deed it ſhould be by 10 or 20 poke, taking the next angle upon 
the ſame line as if it were the end of it, and then making a 
new plot at home, your own reaſon will dire you better then 
I can ſhew i : for it is eaſier perceived upon trtall in the field, 
then expreſſed by word or ſcheme ; but chen you muſt lay 
down none but ſtation-lines and angles. 

3. The moſt common = char Surveyours uſe is to re- 
move the paper nearer one end of the Table, and then with 
a piece of mouth-glue, which they uſually carry with them, 
they glue on what paper they think they ſhall need, and then 
faſten it down with the rulers again... 

4- If your ptain-Table be alfo a'Pandoron, or havea ſemi- 
circle,or aQnadrant, you may at any time,either in this caſe or 
caſe' of moiſt weather, take off your paper, and help your 
ſelf thereby, as ſhall be ſhown hereafter. 

5. By the chain onely and your field-book ;, whereof alſo 
hereafter in its place. 

Eightly, Before you begin you muſt know, that both at the 
B 2 begin- 
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beginning and-ending of. everyſtation-line,' and every crook 
of the hedge, both inward and outward, you muſt meaſure the 
neareſt diſtance, between the ſtation-line and the hedge ( for 
all breadchs muſt cut the ſtation-line. ſquire-wile ) and 1o make 
two right angles at the ſtation-line, and that is the beſt way : 
and {6 doing, all the-pieces on the - out-fide the ſtarion-line 
will.be either. rectangle triangles, or elſe compounded of an 
oblong and a reQtangle triangle : the area of both which is 
found. by-addiog the breadch ar botbiends together, and take 
--0£ it for the common breadth, which mulciply by the whole 
length, and, you have the content.. And ſometime your beſt 
way to finde the ſhorteſt diſtance into an angle,is to ſet up the 
Table right jn- the ſtation-line-: if. ſtanding atthe fore-mark 
you ſee by:the edge of, the Table the hacker mark, and then 
ſtanding at; the. backer.end you ſee the fore-mark; then aze 
you right in the line. ]1f now withall one or both of your 0- 
ther ſides look rightinto the angle, then are you right. And 
all theſe lines muſt be entred into your field-book, which fait 
perpendicularupon the ſtation-line,every one in their order on 
the right ſide-of the line,and-on the lefc {ide right againſt each 
of them their correſpondent lengehs, how far each of them: is 
off from the laſt ſtation. Or elle you may ſtrike a ſtation. line 
into the angle,and ſo make ſca/en»mtriangles,but that is not ſo 
ecrtain, and asks more labour, 0 
Ninthly;Before-you go forward you muſt propound to your 
ſelf a mark to go upon onthe farther ſide the greund, or if 
it be quite beyond the ground, Ly it be a mile, it matters 
not: ſo thatſtanding at A you may lee it clear from the hedge, 
yet as near to the hedge as yougan ; whether it be parallel or 
no, care not. .If you can ſee no ſuch mark neither near the 
further ſide, nor beyond, then either you muſt ſend one before 
to ſtick up a ſtick with a-cloth or paper on it: or to ſtand there 
till youcome, with ſome white before his breaſt. And more- 
over ſee, if you can ſee ſome other mark between him and you 
right in the ſame line, be it either flower, weed, grafle, dung, 
&c. to bea guide for the fore-wan, to keep him right in the 
hae, that carrieth the fare-end of the chain. Tenthly, 
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Tenthly , Whereas you muſt have ten ſticks about a foot 
long apiece, whitled and ſharpned at the great end, let two 
take the chain, one at one end, the other ar-the other :-lert the 
former take the ſticks , and let him be ſure to lead ſtreight in- 
the-line, which for his guide therein he hath-theſe helps. 


Firſt, he muſt always be right in the line with histwo marks-How 7» 
before him, till he comes at the firſt. Secondly,after he is/*! #ber- 
come at the firſt, Jer him every time he ſticks down a ſtick, /**®. 
look backward to ſet himſelf right in. a line with-thoſe two. 5, ** 


And: thirdly , if there be no middle-man, let the hindmoſt 
ſtanding at A guide the foremoſt right ina line to B: and af- 
ter the firſt chains tength,let the bindmoſ guide the foremoſt, 
and the foremoſt the hindmoſt: for if the hindmoſt ſee the 
foremoſt right in a line between him and B, and the fore- 
moſt ſee the hindmoſt right in the line berween him and A, 
then are they both in the right line between A and B. Then, 
to go forward, let the foreman take all the ſticks , and tell 
them at the beginning at each change, and at the end ( for the 
moſt common miſtake is the loſing or mis-telling of a ſtick ) 
and carry all ſave one in his left hand, and that one and the 
chain in hisright,and let him go on ſtreight in his ſtation-line, 
not looking behinde him till he feel the chain check him, then 
ſtick down that ſtick, and away as faſt you can run,and as you 
£0 ſhift an other ſtick into the right hand ready to ſtick down 
__ In the mean time the hinder-man, firſt holding the 
chain in his right hand at A, lethim look the chain be not 
tangled, and awey on till he come to the ſtick, and then clap- 
ping hisring of the chain to the foreſide of rhe ſtick, let him 
take it up with the ſame hand hecarrieth the chain, and away 
after his leader, And when the ſticks are all run, and that they 
are not yet at theend of that ſtation-line , let the fore-man 
run one chain more, holding ſtill*the ring m his hand, and ar 
the end thereof ſer his toe, there ſtanding ſtill; and let the 
hinder- man take upthe tenth ſtick, and hold that ſtill in one 
hand and the other nine in the other, and deliver the nine to 
the fore- man, ſetting his toe to the fore-mans: then Ww the 
B 3 Ore- 
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fore-man tell the nine, and, if chey be right, away; if not, you 
muſt meaſure all that courſe apain, and ſeek the ſtick; for you 
know not which of you loſtit; and ſo going to the end of 
that ſtation-line, or within ſomuch of the end of ir, that 

you may have libertie to ſet up the Table, and ſee to the far- 
ther end of the next ſtation-line, as you did at A, without 
any incumbrances; which, if you work by a diagonall ſcale, 
may bein any place ; but if by a plain ſcale, you had beſt ro 
have it at ſome even poles, and becauſe by Gwnther's chain of 
an-hundred links(which is the beſt way) you work not by the 
diagonall ſcale, by links, but by the foot chain, by the decimall 
feale, and by poles, and parts of poles. Ser that Jength in your 
note-book, on the left fide of the line, cloſe by the line,and a 
Bright under A;and on the right ſide the line write, tation ]. 
Then go on ſtill in the faid line, tif you. come to the out-ſide 
of the ground, which in paſture will always be beyond the 
ſtation”; but in woods ſhort of it. Set down that length alſo 
on the left hand, and the breadch from the ſtation-line at the 
end thereof, to the hedges you came by on the right; and 
then draw a line crofſe over your book,- and fo at the"end of 
every other ſtation-line. But you muſt not forget, that all 
along as yon come you take (xs I faid before ) the breadths 
from the ſtation-line to the hedge, both at the beginning and 
ending, and every crook both inward and outward, with their 
correſpondent lengths, and to ſer them down as afore. Alſo,if 
a fair plot in colours be required,it will be needfull to ſer down 
the true lengths of each ſtation line to every mans hedge that 
ſhoots upon your plot, beſide the ornaments, that you may 
ſhew part of their corners, as alſo in caſe they are their 
grounds that imploy you in it. And ſometime alſo, if you are 
to meaſure two cloſes being together, and that you would 
come forth upon thar point inthe ſtation-line, it will alſo be 
needfull to ſet it down.in your note-book , and often fave 
labour marking it with an X. 

Now if you begin at A, and have two cloſes lie there toge- 


ther to be meaſured, then take upyour Table there, and ha- 
ving 
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Chap. 3. The Faithfull Surveyour. 5 
ving turned .the lengeth-of the Table ro the length of the 
ground, and proportioned the A of your Table to the A of the 
—_ ſerup your ſights with the ruler upon the Table, and 
aving ſcrewed it faſt, turn them upon the Table, cill you ſee 
the mark at B. Alſo ſee ſome mark in the cloſe adjoyning oh 
the. further ſide, or a mile beyond : and* becauſe” 1 fee juſt 
there begins a triangle on the right hand, which falls ſhort'of 
the lengrh of the other line, therefore I draw a third ſtation- 
line from A, repreſenting the right-ſide line of that triangle, 
ſo I leave that cloſe till 1 have made an end of the other, 
ſo having drawn my line AB,I go to meaſuring it by Gexther's 
chain, and1 finde at O of the line AB are five links to the 
hedpe, I enter them as afore. At 2co. I croſſe a path, which I 
enter next on the left fide; but becauſe there is no crook in the 
hedge right againſt it, therefore I take no breadth, but write 
(path-gap.) Art 437. the breadth is 60, Iferthem down, be- 
cauſe here is both a crook, and right againſt the parting of ewo 
cloſes that ſhoot upon. this: thirdly, it is right againſt a gap to 
come out from the further end of the firlt line in the ſecond 
cloſe, whereby meaſuring that and 7 5. links of another ſtati- 
on-line,and ſetting up the Table ewice,that cloſe will be mea- 
fared, as ſhall be ſeen anon : fourthly,it will be a good place to 
make choile of, to ſave us ſome labour in teaching to meaſure 
by the chain onely, as ſhall be ſhown in it's due place. Hence 
I go on t0.900. there [ chooſe my next ſtation , both becauſe 
if I do go further, my next ſtation-line;B C, will be incumbred 
with the hedge, as alſo | ſhall have no ground to fer the Ta- 
ble-on; bur here I take no breadth, being the hedge goeth out 
ſtreight to the end : onely 1 ſet down goo ſtation, and then 
mealure ſtreight on to the our-fide 907. where the breadth 
is$. ſo I fer down 907. on the left hand, and s onthe right, 
ew?, that is, without the ground. Then having finiſhed A B, 
I ſtrike a line croſle the book, and ſetup my Table again at B, 
and having made choiſe of my ſcale , which 1 made no uſe of 
till this ſecond ſtation, I take off 900. with my compaſles from 


the ſcale, and ſer it in that firſt ſtation-kne from A, where I 
make- 
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make a prick, and a little roundle round aboutit, as alſo at A. 
And here 1 write B; and now that which was forgotten at A, 
do now: viz. one thing was, to take notice what: degree the 
South-end of the needle bore upon at A: for if there be no er- 
rour, it will bear upon that degree quite through the plot, 
unleſſe you remove the paper. And a ſecond thing is,if youare 
*ro give in a fair plot in colours, ic will be needfull to Nirike a 
meridizn-line through the plot,unleſſe you lay the North-end 
of the needle upon the Flowre de-lice, which , in-caſe a fair 
plot be required, I conſeſle, is the beſt way: for ſo you ſhall 
draw your plot in the field according to the four windes, 
whoſe borders ſhall be parallel to the edges of the Table, 
Now having fet up your Table at B, lay your ruler- with 
fights upon the line A B, directly placing your ſelf between 
the Table and the end of the line, and your face toward A, 
in ſuch a poſture as if you were diſcharging a musket, and 
winking with one eye, having both your hands on the two 
corners of the Table next you, turn the Table till through the 
ſights you ſee the mark at A.: then ſcrue the Table faſt, that 
it turn no more, and turning your back to the hedge you 
came by, having propounded to your ſelf another mark to go 
to at the further ſide of the ground, by the next hedge-ſide, 
as you did at A, lay your ruler cloſe to the prick B, with that 
end next you, and keeping one point of your compaſles, or 
needle, or ſcriver, in that prick with your right hand, and the 
ruler cloſe to it, lay your left hand, being ſpread, upon ic, and 
turn the further end of it, till through both the ſights you ſee 
that mark at C, and then holding it ſtedfaſt with your left 
hand draw that ſtation-line BC alſo, Now if when you 
were at A, you had ſet upa mark at C, and another at D, 
and ſtroke A C an& A D: and thus now alſo you had here ar 
B ſtruck B D, as well as B C, being the cloſe hath but four 
angles; you need not have ſer up your Table any more, no, 
though you had but ſtruck A D, nor yet have meaſured any 
more «f it, if you be ſurethe hedges be all ſtreight, ( which 
is ſeldome ſeen1n antient incloſure ) and that the marks at : 
ak 
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and Dbe ſet juſt in the angles. This way, I confeſle, is ſome- 
thing quicker then to go round about, bur not ſo exact: yet this 
way one MF. Sheppard of Maldon in Bedfordſeire uſed, who 
formerly was my Scholar, and who ought Redbarn- —_—_— 
in Hartfordfhire, letting every man his tythes at two fhillings 
per acre communibus annis. He took me along with him, and 
each of us a plain-Table, and finding almoſt all, foyg-corner'd 
cloſes, and ſtreight hedges, we mea but one line in each 
ground. And indeed , where breadth and lengths are near 
equal, there will be no great danger; but where there is much 
odds, they will make ſuch acute angles, that there will be no 
eruſt.co them, the lines running ſo one in another, as it is hard 
to ſay where they cut; and. there fore ſuch as have ſtufft their 
books with ſuch whim- F 
ſies, ſhall give me leave 


ſhew how to meaſure 
the depth of a Well(but 
that is not well ) by the 
figs cablecochot work a 
to meaſure a piece 0 
ground at two ſtations, /* Ps 
9 Or 10 pole aſunder, ( AGES 

in the middle of the ,> 

ground; but there is no 

cruſt OP - thoſe 

ways, that give ſuch a- 

cute angles. Let the talk _N 
of never ſo many ways, 
this one way of going 
round is inſtar omnium. 
Whether they take the 
line A Bor CD in this 
firſt figure for their ſta- 
tion-line,. they ſhall ne- 
ver make good work of it. And what willthey do in ſuch a 
figure as the ſecond? E I con- 
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I confeſle, in ſuch a caſe as the third figure, ifthere be a 
trapez.inm On the out-fide of my ſtation-line, fuch as CDE 
F; & ſuppoſe my ordinarie ſtation-line to be A B, ſometimes 
uſe this way. Right againſt the hedg CD, I ſet upthe Ta- 
ble at A,and having placed the Tablein his right ſituation, I 
ſtrike theſe three lines, AD, AE, and A F, and then meaſure 
on from Ato B, and then ſet up again, anl then again I 
ſtrike BC, BD, and BE, and never meaſure any of thoſe 
ſix, And after the ſame manner, if I have a good large trian- 
gle on the out-ſide of my ftation-line, "if my ſtation-line be 
one ſide thereof. But in this caſe, when I come at home, if 
I determine to keep my note- book and to draw a plot of it 
20 0r 30 years after; I then draw the like figure in my field- 
book in its proper place, with the length of each line, and 
the ſcaleI wrought by. 

I once was asked by a famous Mathematician (but I for- 
bear to rame him) what inſtruments Iuſe to meafure by? I 
told him, ſometime by the plain-Table, ſometime the Theo- 
delete, ſometime by the Quadrant, &c. Quoth he, There is 
a deal of lumber indeed: Yle carry nothing but an high ſtool 
a field, and with two ſticks a croſs Fleſtand upon that in 
the midſt of the field; and take the diſtances to-every angle, 
and Ye meaſure chree acres to your one. 1 gave him his lay- 
ing: riſum teneatis amici, but truly 1could not. But let us 
to Our work again. Having now at your ſlation Bdrawn- all 
the lines you will draw, and drawn a line croſs your field- 
" book, go on to meaſure the ſtation-line B C, where. the 

breadth at ©. is the ſame which was your diſtance in your % 
ſtation-line between 900. the ſtation, and 907 owt: viz. 7 
ſet it down on the right-tide of the down-right lineunder the 
overthwart line in your book, and ©, in the left-fide, then go 
on at 100 O. at 350 Oat 560 «4 ſquare ftroke into the augle 
30. at 563 a ftatien C 568 oxt. Now having finiſhed this line, 
take again the diſtance between B C, 563,upon the ſame ſcale 
you took your 900, and ſet it on your plot from B, Then if 
you did-not ſet up-at A, or if youdid notdraw the line - A 
when 
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when you were at A, butthat there wants twooutſide-lines 
ro draw ſtill, then ſer up- your Table again at C, and laying 
= ruler on. the line B C, turn the Table till through the 
ights yon fee the mark B, which if you do, then ſeeif the 
South-end of the needle do ſtrike the ſame depree it did at A 
and B: if not, there is ſome fault, which moſt commonly is in 
the laſt line fave one, and muſt be reRified before you go 
further. _ 

But there is a ſecond way of triall infinitely better, which 
is this, Having placed CB line right upon B, lay your ruler 
upon the two pricks Cand A, if then through the fights you 
ſee A, all is right; if there be a fault, it is commonly in the 
length of the laſt ſtation-line fave one, which if you came 
contra Solem, and your fights look on the left hand of A, your 
book-is more then your plot, & vice verſa. If you have re- 
ified it, ſet out your next ſtation-line C D, and meaſure as 
afore, and make your ſtation, if you can fee A, at the very 
end, and can go free from all impediments: elſe make it ſhort 
as afore. And then beginto meafurethat C D line, having 
drawn a line croſs the book, ſay at ©, 5.at 200 40, at 200 
IO, at 656 out ,/tation 12. Where you ſee, becauſe I need not 
to ſet up my Table any more, for there is but one line more to 
meaſure,therefore 1 drive the ſtation-line CD to the very out- 
ſide; ſo 1 rake the whole length of the line where my breadth 
is 12, This length 625 I fer on the plot from Cto D, where 
I make a prick within a little circle, and write D: then before 1 
meaſurethe laſt line D A upon the ground, I meaſure it firſt 
upon the plot, ſetting onefoot of the compaſſesin D, and the 
otherin A; and then applying that diſtance to your ſcale, that 
will give you the true length of the line D A, before you mea- 
ſure it. So that when you have meaſured ir, if the line on the 
plot and the line on he ground agree, then all is right ; and 
this we call the true ſhutting of a plot, which if it agree with- 
in a pole, or 20 links, moſt Surveyours count it well ſhut : I 
think it too much, neither do I remember that ever I miſled ſo 
much in all my life. 1 once meaſured a wood called Horſley- 

C 2 wood 
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wood in- Lutow-Pariſh for Judge (+ rewley, where one Maſter 
Lawrence was my Antagoniſt for $. Robert Nopicr: he puts me 
to meaſure it, and he goes by and takes the angles as drew, 
and ſet them down in his fie ; but ſeeing thac we were 
forced to make 14 ſtation-lines,, and (hilly- ground too, he 
offered to wager five ſhillings, that I ſhould not ſhut within 
five pole ;-laffered to accept it: in regard whereof at the laſt 
ſtation, I giving him the diſtance on the plot, would needs ſet 
my Table to try what hopes that gave me,and finding ic troke 
right upon my A, I then offered to take his- wager, to ſhut 
within a yard; but I miſg'd nota foot. We two-had been four 
times Antagoniſts for the ſame men before, one after another, 
and our greateſt difference was never but five pole at a time in 
fixty or ſeventy acres. | 


eAn Example. 


We will give you now anexample of the- Field-book, and 
plot of three cloſes lying” together ,”partly reall, and, partly 
lappoſed. 
| Cheſterton, Cambridgeſhire, June 21. 1656. 

Meaſured by me G. A. three cloſes, called {hmrch-cloſes, 
Ifor A4.B, 7obn Damper for (*. D. upon purchaſe, SL. di- 
retour. 1 begin with the Eaſt-cloſe at North-Welt , going 
romra Solem, | 


4. 
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Here you ſee in this plot, the ſtation-lines, being pricked 
lines, are not drawn parallel to the hedges, or out-ſides of the 
ground: if we ſhould do ſo; how many ſtations ſhould we 

make 
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make in ſtead of that line 1L ? Likewiſe we muſt make three 
for C D; yet theſe are nothing to Hockley-brook. 

Beſides, in working this way my ſtation-lines cut one ano» 
ther more perpendicular, then any other way whatſoever, 
which is much to be regarded in working by the plain-Table. 
| The onely way to take an acute angle, is with graduated in- 
ftruments to take the quantitie of the angle, and to calculate 
itby fines and tangents by the doQrine of triangles; but he that 
goeth that way to work , may chance to meaſure ten acres, 
whileſt another doth an hundred. Adde hereto that I can 
more eaſily ſee every crook in the hedge in going round, then 
any other way. 


CHAP. IV. 
Of plotting at home, and of ſeverall ways. 


— that uſe to go parallel to the hedges do ſeldome uſe 
any field-book;,but plot as they go by the plain-Table,be- 
cauſe they ſuppoſe themſelves to go in the hedges, and there- 
fore allow a parallel from the hedge; but if at any time they 
eannot £0 parallel,by reafon of houſes, waters, buthes, or the 
| kke,then they are much troubled, and muſt of neceſlicy plot as 
they go, for want of a field-book: whereby they ſpend much 
more time abroad, both they & their helpers, then they need, 
& which they themſelves might do in half the while ar home; 
beſides that, the leaſt miſt drives them out of the field : for 
though they could meaſure by the chain onely ( which 1 am 
ſure was never heretofore publiſhed by any, but hath ever been 
_—_ a thing impoſlible to plot and provea plot by : of 
which (God willing) hereafter ; ) yet canthey no way help 


themſelves for want of a field-book alſo; the form whereof 
being already laid down unto you, together with the-plot to 
which it belongeth, being compared: together will direct you 
better then many words , yet becauſe I defire to make all 
things ſo plain, that we may be ſure you can ſtick at nothing, 
we will lead you through one line, and then turn you foot- 
looſe. Firſt, 


g 
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Firſt therefore, if you have not yet done in the field,and the 
weather ſerves, & your helpers are ready, then take your plot 
off your Table, and cover it with a new ſheet of paperand a- 
way into the field , loſe no time there , eſpecially if you are 
far from home; for you may plot & caſt at all times at home, 
but you cannot always meaſure in the field. But if otherwiſe, 
then take your Table from his foot, & the ſocket from the 
Table & your plot ſtill upon it, lay your field-book before 

u,-and take your ſcale and -compaſſes in your hand, and 
Cine at A, both of your book and plot, ſeeing 5 (which 
ſignifies 5 linkes in breadth) is right againſt A on the right- 
Gide of the line, and that you go contra Solems, which gives the 
hedge you go by to B on the right hand; therefore take thoſe 
5 with your compaſſes from off the ſame ſcale you laid down 
your ſtation-line by, and ſer them fromA to the right hand, 
which alchough you work by a ſcale of 8 or 10 in the inch, 
you cannot take with your compaſles, therefore ghueſs at 
them, and then make a prick. Next take with-your compaſſes 
your next length on your left hand, which.is 200, that ſer in 
the ſtation-line from A, that.is ſet one foot in A (as you muſt 
doe likewiſe with all the other lengths) and the other where 
it falls in the ſaid ſtation-line toward B, but becauſe there is 
no crooke of the hedge, either inward or outward, fave only 
the path, which ſhewes that there you crok'd the path, there- 


| fore onely draw a ſtroke, or twozif it be broad, croſs the 


ſtation-line. Then take your next length 43 5 2nd ſet it likewiſe 
inthe ſtation-line from A towards B, and for that right a- 
gainſt it you have 60 breadth, therefore take Co and ſet on 
the right hand of your ſtation-liae, and becauſe 1 ſee alſo 
(hedge ) it tells me that a parting bedge of twocloſes ſhor 
right againſtthat 60, therefore 1 give a little touch with my 
pen, till I come to ſet out the reſt of itin the other cloſes. 
My next-length;being my ſtation 900 B, is fet out already. 
Laſtly, becauſe my laſt length is 907, that is 7 beyond 900, 
and that the breadth againſt it is 7 alſo, therefore take 7 with 
your compaſles, and ſet it both forward and on the right-ſide, 
and 
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and thus have you pricked out the hedges againſt this ſtation - 
line. Now you muſt drawlines with your ſcale and compalſles 
from pricke to pricke, and then with ink : ſo theſe parcells 
berween the line and the hedge muſt -be additions to-that 
within the ftation-lines to this firſt cloſe; but ſubtraRions from 
the other where one ſtation-line ſerves to two cloſes, as that. 
part of AB from A to 435 doth both for this and the nexr, 


CHAP. V. 
Of calculation or caſting up. 

he figures or parts tobe meaſured are eicher ſquares, ob. 

"A longs,triangles,or ryapezias,fuch as are compounded of an 

oblong and a triangle. For the ſquare, andthe oblong, one 

rule tnay ſerve both, viz. mulciply the breadth in thelengrh. 
” Triangles are of divers ſorts, we make uſe onely of two the 

reRangle and the ſca/ennm, the retangle withour the ſtarion- 
lines, the ſcalenwm within. For the reRangle and rrapeziums 
one rule will {@ye both.at leaſt choſe trapez. which have two 
right angles at the ſtation-line. Add the breath at both ends 
together, take half forthe common breadth, & multiply it by 
the length theſe breadchs and lenghts our book will give us. 
For/calenums within the ſtation-lines the way is thus. Look 
how many angles your ſtation-linesdo make,ſo many triangles 
will there be ſave two, by drawing diagonall lines from corner 
to corner; theſe diagonalls are fitteſt for your baſes: unleſs 
if it be a ſingle: triangle, then commonly the longeſt ſide. 
Take the length of your baſe therefore wyth your-compaſles, 
and apply ic to your ſcale, and whatit giyes ſet ic down, take 
alſo the ſhorteſt diſtance berween the»angle oppoſite to that 


| baſe andthe baſe it ſelf, apply ir alſo to the ſcale, and what ic 


gives ſet down alſo; now take half the baſe and all the per- 
pendicular, or half the perpendicular and all che baſe, and mul- 
tiply one by the other , fo have you the content of that trian= 

le. But commoniy where there are more angles then three, 


one baſe will ſerve two triangles , and add both perpendicu- 
D lars 
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lars together, and take half-of both-and the whole baſe, or 
halfthe baſe & both them, encoaliey; ſabere youcks con- 
cents of both triangles. tas 234. 

And thus ſhall youcaſt up all your out- borders, juſtaz you 
found them by the chain; & i wtamycimee the haſarmaſpour ei 
angles alſo, So that by this way it is impoſkible to fail much,jf 
any heed be taken ; whereas by the common way of-plotting 
without a field-book it is almoſt impoſsible, ro come near the 
cruch; eſpecially working by fo fnall a ſcale, as1 have known 
ſome do, mixing thoſe crooks without with the Or 
in: ſo that they loſe wholy the benefit of their meaſuring 
mo one line as they meaſured it; they nr 

rs eo they wir ey lines by 7 the ſcale and com- 


ls, Fx 


quarter at taki 

of each 

multiplyed, «rene vn = ground 4 near the 
cruth as they. And chus in general. 

We will now come to the particular parts, and firſt of the 
outſides; We ſhewed even now how an gblong muſt be mea- 
fared by multiplying the breadch by the length; and likewiſe 
the rectangle triangle, and-erapezia, by both-ends t0- 
gether and caking king the half for the mean th. 

Now therefore in the firſt cloſe —_— A ſubtract the 
firſt lengrh ©,0ur ofghe next, againſt w ou find a-breadch 
viz.435, there remain the length of that — [rapezinm 
435, and for the breadth of.it, add the firſt breadth- 5, to 
the next 62, it makes 65, the half whereof 5 32 +, which 
mulciplied by 435, gives 14137, the content of that ryapezi- 
*m 00 be ſer againſt the latter of the two numbers or breadths 
60. Where note by the way, that you ſhall never have any 
other fraction to multiply by bur 4,and for that you wuſt work 


from the left hand co the right; ſaying, Half 4 is 2, half 3 is 2, 
half 
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- Then again take your la 435 one” 32 2 
of arp cn have no breadth ar 900) "$70 
reſts 472, the of that rrapezinm, al- 1305. 
{add yoar rwo' breadths, 60 and 7 toge- - _ 217 
ther make 67:( for every middle breadth of 14137 © 
each ſtation-line muſt be twice added ,fave —— 
where you have two ſeverall breadths fall in one place, as in 


- theline CD, where you have the length 200. twice together) 


the half of 67 is 33/4, by which multiply 472, Facit 15742 
to beſet againſt the lacrer breadth 7. Then go to the ſecond 
line BC, where the firſt length is roo , the common' breadth 
3.3 gives 350, and {6 go on according as the example. gives: 
then if you-add all thoſe primes or ſquare links into one 
ſarme; you ſhall finde it ro be 403 46, that keeptill you have 
caſt upthe triangles within the ſtacion lines, and likewiſe all 
the other ſlabs. Therefore 1 draw a diagonall from A to C, 
which will be the baſe to both criangles, and half the length 
is 504. the perpendicular falling from B is 514, that from D 
is 494, the ſumme of both is 1028. chen theſe multiplied, the 
ſumme of both perpeadiculars by half the baſe, or the whole 
baſe by half of them it gives 508032, which added to the 
ſymme of the borders 40346, it makes that firſt cloſe to pive 
548378 ſquare links in all. Now to bring theſe links into 
acres, you need bur onely cut off the five right hand figures, 
the rol to the left hand are acres, viz. five acres: the "reaſon 
is, there are 25 links in the length of a pole, that ſquared gives 
625 ſquare links in a pole, and that mulciplied by 160 ( the 
poles in an acre ) gives 100000 links, by which divide your 
ſumme of your links, or forthe five cyphers cut off five pla- 
ces, the reſt are acres ; and the five ſo cur off are the numera- 
tor of a fraion of an acre; whoſe denominatoris 1 co000, 
$0.548378 pives five acres. 

Now to bring theſe five figures into poles, you may either 
divide them by 625 the primes in a pole: or elſe multiply choſe 
ewo of the five next the left-hand always by ſix, and ſer them 

D 2 a place 
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a place nearer the right-hand, and then add thoſe two which 
you multiplied, and thetwo which are under them together, 
and increaſing them fo -many. unites as ate ſixes in the nexr 
two, and you ſhall have 7 pole and 25 3inks.. i -1/-_ 

If now that when you have caſt upa cloſe you haye more 
then half 625 primes remaining ; ordinarily iris" accounted 
for a'pole: if leſle, chen for oy But if -you have more 
cloſes adjoyning,you may reckon it with the next cloſe.” Sup- 
poſe your ground hath the out-fide of this form, whoſe ſtati- 
on-line is A D, you may ſetir down in words thos"in your 
note-book. Ar A itis 10 tothe brook from the ftation-line 
©, at B where Ihave A/| ©10 L 


one 20 pole in. the . p |- A © 
ſtation-lige , there 20 a ſquare line QB EGS 
is a ſquare line. toa _ -C.| 3010 Coy” 


crook ftroke with 


the edge of the table, D 'R 

in which at 150n the dx 

left hand is 20, at 2g Sas 
is 25 the lefr + D fo 
hand, and r5 onthe © So 
right: hand, at 44 is wiley of 


28 on the right hand, _ 
at 56 is 33. ontheright hand, at 70is ©, onthe left, and 30 
on the right hand : then at 30 in the ſtation-line is 10, at 
which 30 allo I ſtrike a ſtation-line forward, which when I 
have ſtroke it, I finde the fore-moſt acute angle by my ſcale of 
chords to be 70 degrees, that alſo 1 enter in my book: by 
help whereof and a F.aconall line from angle to angle, I can 
drawthe'plot of any. ground, though many years after, with- 
out going to tt again. y 
"And atter the ſame manner you may plot and ſet down fin- 


gle lands in the common-field, or a cloſe that is narrow and 
long. 
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0 CHAP. VI. 5 
4” 9” Of meaſuring''« wod: 
Tt difference of meaſuring a wood and paſture is in theſe 
A two things: Firſt, in, paſture ? meaſure on the in-ſide, 
but woods. 0n the out-ſide. Secondly, in paſture all your rra- 
pezi4 are to be added to that within the ſtation: lines, unleſſe 
our ſtation-line be in the cloſe adjoyning ; butin this"ro be 
tracted. nk 


v3} 


CHAP..VII, 
_ Of dividing or laying ont of ground. 


F this there are three degrees, each more difficult then 

other-. The firſt is when the length of a ground is gi- 
yen, and a given quantity deſired , as if you would lay out 
two acres of graſs ina which is 36 pole long, and you 
defire the breath : Firſt, I turn'my- two acres into ſquare 
links, it is 200000, which T divide by g90. ( for 25 times 36 
is 990.) it gives 224 +, the which if you divide by 25, the 
links in a pole, it gives 8 pole 22 & links in breadth, and this 
needs no plotting. Or, if you would do by the foot-chain, ſay 
two acres is 320 pole, that divided by your length 36, gives 
8 pole and +4, which abbreviated is*: and to know how 
many half-feet char is, becauſe there are 33 half.feet in a pole, 
therefore I multiply 33 by 8, facir 264, that divide by 9, 
gives 29 half feet, and 4 or ;,, that is, 8 pole, 14. feer, 
8 inches. 

Secondly, In paſture-ground, ſuppoſe a paſture with crook- 
ed hedges is equally to be divided between two men; Firſt I 
plot it and find it 52 acres, 2 roods, 10 pole, that is 26 acres, 
1 rood, 5 pole a peice: I ghneſs as near-asd can to ſtrike a line 
over the middle of my plor, bur meaſuring one end upon the 
plot, I finde it wants 264 pole of his due; therefore 1 meaſure 
the lengrh of the dividing line, which 1 fiade to be 56 poles. 
Now to work by the decimal chain, { multiply 254, my poles 

D 3 wanting, 
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wanting by 625, theſquare links in a pole, they make 165000 
kkewiſe | m—_—_ pole, che length, by 25, the links in a 


poles letgrh, they make 1400, by which divide 165000,ir 

tes 117 $3 thatis 4 poles 17 $links. tt bycke foot- 
chain, if you divide 264 by 56,it quores 4 poles and $4: which 
co bring into balf-feet, multiply the numerator 40 dy 33 the 
+. feet ina pole, facit 132.9, which divide by 56, it gives 28 
half feet and 54.0f a half-foor, 3» toro 4 pole,14 feet, 2 inches 
almoſt. And ſo much muſt you remove your dividing line at 
both ends: and this may be done as well on the out-fide as on 
the in-ſide, 

Thirdly, To divide'a ſtanding wood of 200 or 300 acres, 
and tourive a freight line from a mark 0n-one ſide thereof 
ro-any mark 0n the other , though che wood berwenty years 

wthsand a billin the midſt; A rare fecret., 

Be ſure to plot and meaſure enough, or more, then you de. 
ſire ro take out of it, and where you intend your dividing-line 
Ul cons (Ape, in your ſtation-line , _ the ares nth 
mark, keeping allo marks at every ſtation, oing On 
till you be ſure you Sr——_ on the other ſide all. Then 
draw your dividing-line by ghueſs, keeping one end thereof 
ſtill upon the mark in your ſtation-line, then meaſure that part 
upon the plot, as in the former ground, and add or ſubtrat 
from your dividing-line as before; ſave that here you need not 
remove the further end, if the difference be bat ſmall, but dou- 
ble the breadth at the laſt . Butif you rather think fic to re- 
moye both ends, your beſt way is to doit firſt on your plot, 
and make that perfet, and then draw your new line quite 
through to the ſtation-line on both ſides. But there is the 

yſterie, how ſhall I give direRions bow in my abſence to 
drive a ſtreight line croſs the wood from a mark in this ſtati- 
on-line to a mark in the other on the other ſide, through 
ſtanding wood of 20 years growth, and a hill in the midſt, as 
oncel laid out 60 acres of /1i/fteed-wood being 160 acres be- 
tween S*. Thomas Hillersden and S*. Qliver Luke; and ano- 
ther time in a wood at Hytchin. But not to detein you, If you 
work 
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mma FRI II ſide is cleareſt _ 
t you may g0 r0 0r 12 pole ontwar 

the woodthen LeupyteToite erdarpotnr ineagt Gai 
line,” that your dividing-line fallerh upon, & laying your s- 
dex on the laft ſtation-line, turn your Table, till through the 
fights you ſee either your laſt ſtation before that; if it denor 
ro00 near, and —_ lengthned out yen mg-line as far 
as poſbbly yoa can, lay your index pon | line, 
rurn your back tothe wood, & ſending one ſome 10 
or 12 pole, let him there move to and fro ſidewife as you ſhall 
dire& him by looking through the fights, and then at both 
your ſtandings drive good ſtakes, or lay ſtones, or make holes, 
ſoa line driven through the wood continued ſtreight with 
thefe two will carry. you to-your firſt mark in the ſide, 
if you did not remove that end; or if you did, then to that 
mark,where now you muſt ſet it: ſo that look how much you 
removyed-it ſorward or backward in the plot, ſo and ſo much 
muſt you remove it here alſo; and then fer a good mark here 
alſo. But if when you have placed your Table on your ſtation- 
line as before, there is but little ſpace lefr to draw your direct- 
ing-lme, you may, and indeed. far better, lay your ide all 
along your dividing-line and by itdireR your'man. 


CHAP, VIII. 


GT o meaſure arable. commor-field-ground. 
Js ry countreys mach arable lying in common fields ly- - 


h-infinall parcells, ſome places an acre, fome places half 

re, and ſome placesa rood, and that ſo crooked, that 
none will defire a plot of ſuch ground; yer, for as much as 2 
man in time may have his rood grown to balf a rood, by his 
neighbours plowing of it away, and to find at any time af- 
terward, if it be ſo diminiſhed or not, and in what place: you 
ſhall ſerit down in your field-book in this manner. | 
* Ch:/S:0n. E aft-field itt Broad oaky- furlong. Begin on 

< the- Eaſt-{ide of the furlong three lands per eſtimate _ 
* half 


M0;.-.- ML 

wanting by 625, the inks in a pole, make 165000 
kicewiſe 1 male ly 56 pole, che length, by 25, the links in a 
make 1400, by which divide ry way 

e foot. 
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> much muſt you remove your dividing line at 
both ends: and this may be done as well on the out-fide as on 
the in-ſide, 

Thirdly, To divide'a ſtanding wood of 200 or 300 acres, 
and to drive a Tg. Lures cn 
to-any mark 0n the $1 1 the wood betwenty. 
growth, and a bill inthe midſt; A rare ſecret... mw 

Be ſure to plot and meaſure enough, or more, then-you de. 
fire ro take out of it, and where you intend your dividing-line 
ſhall come, a, oo ſtation-line , - the ar nn 
mark, keeping allo marks at every ſtation, ing On 
till you be ſure you are farenough on the other fide >. Then 
draw your dividing-line by ghuek , keeping one end thereof 
ſill upon the mark 1n your ſtation-line, then meaſure thar part 
upon the plot, as in the former ground, and add or ſubtrat 
from your dividing-line as before; ſave that here you need not 
remove the further end, if the difference be bat ſmall, but dou- 
ble the breadth at the laſt . Butif you rather think fit to re- 
moye both ends, your beſt way is to doit firſt on your plot, 
and make that perfeR, and then draw your new line quite 
through: to the ſtation-line on both fides. Bur there is the 

witerie, how ſhall I give dire&ions how in my abſence to 
drive a ſtreight line croſs the wood from a mark in this ſtati- 
on-line to a mark in the -other on the other ſide, through 


ſtanding wood of 2o years growth, and a hill in the midſt, as 
oncel laid out 60 acres of #i/fteed-wood being 160 acres be- 
tween S*. Thomas Hillersden and S*. Oliver Luke; and ano- 


ther time in a wood at Hyrchin. But not to detein you, If you 
work 
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work by the plain-Table, look which fide is cleareſt from-im- 
pediments, that you may go ſome 10 or 12 pole ontward from 
the wood,then fer up your Table at that point tx your ſtation- 
line,” that your dividing-line fallerh upon, & laying yours 

dex on thelaft ſtation-line, turn your Table, till chrouph the 
fights” you ſee either your laſt ſtation before that; if itde nor 
ro00 near, and —_ lengrhned out ney mp- line as far 
aspoſtbly yoa can, lay your index zpon that'1 ned line, 
rurn your back to the wood, & ſending one ſome 10 
or12 pole, let him there move to and fro ſidewiſeas you ſhall 
dire& him by looking through the fights, and then at both 
your ſtandings drive good ſtakes, or lay ſtones, or make holes; 
ſoz line driven through the wood continued ſtreight with: 
thefe two will carry: you to-your firſt mark in the ſide, 
if you did not remove that end; or if you did, then to that 
mark ,where now you muſt ſet it: ſo that look how much you 
remoyed-it ſorward or backward in the plot, ſo and ſo much 
muſt you remove it here alſo; and then fer a good mark here 


, alſo. Butif when you have placed your Table on your ſtation- 


line as before, there is but little ſpace lefr to draw your direct- 
ing-lme, you may, and indeed. far berter, lay your index all 
along your dividing-line and by itdire& your'man. 


CHAP. VIIT. 


To meaſure arable. common=field-grownd. 


N divers countreys mach arable lying in common fields ly- - 
eth-in ſmall parcells, ſome places an acre, fome places half 
an acre, and ſome places a rood, and that ſo crooked; that 
none will deſire a plot of ſuch ground; yer, for as much as 2 
man in time may have his rood grown to half a rood, by his 
neighbours plowing of it away, and to find at any timeaF- 
terward, if it be ſo diminiſhed or nor, and in what place: you 

ſhall ſerit down in your field-book in this manner. 
* CheſW:0n. E aft-field itt Broad oakys furlong. Begin on 
the Eaſt-ſide of the furlong three lands per eſtimate _ 
* half 
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+half-acres. TA on the Eaſt, GD Weſt, coppy of Dame 
* Ae: begin North at o,106 — ——— 
<©.ut346 oxx 100, conteining 1345R0(that is)one acre 55 pole 
x25 links. / Onerood more in the ſame furlong. RN. Eaſt, 
«<F; Dx Weſt, free of S. Fobn's; begin South at ©, 24-4t-400, 
* 27, at 300 more 28, at 244, Mercwnr 30. Contenga25 526 - 


+ 6rhatig) one rood,, one pole fere. (>. ray 
#.yrate ora kind of ground where'weilgy,( ate) we 
mean twoorthree pole within the land's end ; pre is no 
certainty-intaking the breadth at the very end, f oyning 
up'the plow will get or loſe egregioully. ,Morcover in; ſuc 
ground the beſt'way'is, the leader to take all theſticks'anew, 
every- time you take a breadth, which had beſt be not above 
400 or 500, elpecially by the foot-chain, at 16 or-17 pole, as 
eaſieſt for account; unleſs the meaſure or decreaſe of the land 


requires otherwiſe: 44* _ 
| 20 t 3. 3B"DIf 

| 4 C H A P. IX, »Hha, 

| Of hilly-grountlr. " 


FI: a ground have the bottome and top-lines both level, and 
both ſidesriſing alike, ,jtis to be accounted. þut asa decli- 
ning levell, and tobe meaſured asa level ground, |, 

But ſuppoſe a ground be level at one end, and both ſides, 
and riſing in the middle, and a hill riſing along up the middle, 
as the Lady Farmer's Waſprods-wood 10 Weſtoning-Pariſh in 
Bedford(hire: or perjape ewo hills riſing, one towards one ſide, 
and anothertowards che other, and a levell run through be- 
tween them, thisis far more groubleſome. ' For if you ſhall 

in to meaſure and plot your two levell ſide-lines, and levell 
end-line firſt, and then meaſure your line at the other end, 
it will not lie between the two ſide lines by a great deal. A- 
gain, If you ſhould ſhove out thoſe ſide-lines, that you might 
lay that line at'the length you meaſured it, you would drive 
the hedges into the adjacent grounds, and make thagn too lit- 


tle:as ſhall apzar. Bar if you are to give a fair plot pan 
Lord- 
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Lordſhip, where divers grounds border together, your plot 
muſt be according to the fofie , and geo gods 
ſent a round ſolid upon a flat paper, therefore we muſt content 
our ſelves _ with the lines of level for our ptet: which 
howhey are obcaired we will here ſhew three ways.” 1> *- * 
» Firſt, by a Quadrant, ora ſemi-circle (chooſe which-iyou' 
will, they work b,>tÞ alike) made for the ſame purpoſe: (made 
by NF. Hajerat the #o/7-477fers in Moore-fictd:) the ule of 
it is chus. 'Suppc ſtand at the foot of an hill, and ſerring 
a. mark at/the top "of equal height with: your eye'ro the 
ground, ſerring ir level on-your Table, by help of the plum- 
met, you ſee chrough the ſights the mark at the top of the 
hill, you /then look whar degrezs are cur inthe limbe, which I 


—_ ſnppoſe 3 ary _ peep the o_o 
eſcancling of riſing, e le, Keeping the 0 
the Randar at the Ty -, Nl thedh H | fiode that 
35 of the ſtandard cur ©6 th 29 line of the plate, which is 
the line of Tevel that you muſt. plor, though you have gone 
35: ail theſe I enter inro my field-book. If the hill till riſe, 
you muſt ſer again, and as irriſes, or falls. ſo yon muſt alter; ſo 
far as ir goes level, pl. t it as level; and what is hilly plot it as 
billy. And whart is here faid of going up, che ſame under- 


ſtand of going down. 


But never gov about to caſt up by this plot, though you have 
ſhut ir ngver ſo true: as indeed in ſuch a caſe it is very tickliſh; 
therefore in this caſe we m2y well allow to miſs a pole or two 
in ſhutting, and yer account it well done t00. But for caſting 
it up, this way thac it is meaſured helps not to the finding the 
rrue quantitie, though the extending chat laſt line doth come 
near to thetruth, and mayindifferently ſerve in caſe of let- 
ting, becauſe ir always is a lictle under the length, as will ea- 
fly appear in this diagram, 
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-ofrhe fore-ſaid wood, :4%1 $0001 309" 
& thav ſtanding at AJ»: wo 22 vi41- 402 

I ſet up my:Table with: '! tg 


the ' forefaid Qua» 
drant :,upon;* ir,” and -: 
looking.” up ro\\C+ T6 Sy 
finde' it 'ro:afcehd- Jo 27 
. meaſuring'from” wit 
AoC, 1 fiddeir'35 - 


Kt —b» 
RE, ſo then k Niangdard at 34 of the. Toke 3 of 
the ſtandard gi TIT 29 + For your line cf level 35 of 


19 * both 4B ein at once: ,viz, A D, the line of level, 
and CDthe perpendicular; now if.you add AD, andFG, to 

gether, being right angled'at G D, and mulciply, the: Kal 
thereof by, D E you ſhall fall ſo much too ſhart, by how 
much che ay TAS A by your D G, is ſhorter then, jx ovghe 
eo be: for.in as much as F His level, and AD ſomuch ri Ing 
as D C, it muſt needsfo]low, that GD riſeth up to C, as ap« 
pears in the other figure. For it is the Hypotenuſe to G D, a 
line of level, and CD a perpendicular, For ſuppoſe G D and 
A Cinthe firſt figure to be both of one length, viz. 35 pole 
2 piece, and G Dit: the firſt figure, and A D.in the ſecond be 
all one, as if it were the line of level; but now if you lift up 
ADto AB, it will not reach to C, by the diſtance of B C 
in the ſecond, viz. 55 ; for if-you ſubrrat 29.5 ont of 35 
which is A B, there reſts B C, v4z. 5+ : ſo that your triangle 
G ADinthe firſt is lefs thenthe wiangle ADC inthe e- 


cond, 


0 ay i fiade: our your: per; 
4nd'by r& lines as ſtipor @pon 
I mean, having che height-ar- bock'ends, which you ſhall a 
ways taken going round; you may: both finde! che. aſcents of 
thoſe erofs lines; andilengths of them-alſs by:your Quadrant, 
wizhout'meaſurin them! the chain. For digi inſtrument ha- 
bm Ig ind alcent (whoſe complement is the angle of 
) "and" any one of the' three fidesof a retangle tri- 
angle dock gie&you both the other, always maki narpredy ſtar 
dard the Hypotenuſe, and having any- wwo-of c fides, it 
gives both t angles of aſcerit; and defcent. tt 
Secondly, To workthis by the kinds of. any common Quiz 
dear. Taks the angle of aſcent 'as "before; and meaſure rhe 
aſcending line A.C,/let the angle be 34, and che line 35, as be- 
fore; and 1 deſite fieſt the line of level AD: ſecondly,the per- 
pendieular D C, Firſt draw- the line'A' C upon the! !centre A, 
making the rt 2% dege,* Whit i doe wioer this manner. 
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Take 6c from the ſcale of chords, with that wideneſs ſet one 
footin A, and with he ochertraa the arch D B, and cake off 
E 2 34d. 
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he perpendi lir; bot which if, yo 
roy and” apthyro I ſcale of TE To tal he finde 


ADtheline of level, tro-be 244, and CD 19% OS ace. 
If-an hill run ſtreight along aground, if by one ſide ic will 
be a ineredeclining level, if chrough che middle it will be two 
declining levels, and that.Jine ſo running alang the. cop will 
be a line of level, and equal to eine of bes -. Ln mn ater 
fore if you add borh fn of 
the chain, and- multiply half of = by ” che length of LY 
line you” have the content, if it be of ow! heigbc_ar borh 
- ends. Butif it be unequal at both ends, though it be a;decli- 
ning leve}, and have more then three angles, your beſt way is, 
to part itin ſeverall triangles, whoſe' Hyporenuſes. and per- 
pendiculars you may finde by 7either of the: two former ways, 
without meaſuring them by the chain. | 
Thirdly, if you have no Quadrant, rior plain-Table at all 
fave onety the chain, and any board of a foot or 14 inches 
long with one ſtreight edge of ren or eleven inches broad; 
dry a ſtreight line cloſe and parallel to that ſide,and near one 
end theresf ſtick a pit in the line with thread and plummer 
dnnging.Gn it; then if you arear the bottom of the hill, and 
look upwards, turn that end with the phammet from you ; bur 
if you are at the top, turnie towards you ; and as you eſpie 
the mark, tet a ſander by (on che the phammer is 0n) lay 
his hand gently on the borrom e board, and with his 
thumb preis dowa the thread, there hokding it cill you have 
made a prick right under it, in a good largetran tirſt drawn 
with 60 of ſome large ſcale of chords, whoſe center ſhall be - 
the hole where che pin ſtickerh, chen rake with your compal- 
ſs the diſtance berween the faid prick ia the ſaid tran, and the 
begin» 
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pajonng of the ſaid tran, and apply it to the fame ſcale of 
chords you drew che ey by, ic nf phe wordig] the 


"d- 6 of tes — crhntng, 
Fn ok down be y= 


anple” all 


But Bur i'y Ou are at the 
rnedeJiax' of , and onde of OE 
ang, Ba  rofengh er pon | the 
fame cen and take the ray pp bewengh pickand it, 
it givesthecoutary. Way” 
/ 8 CHAP, w Des 
of redueing « plot from a greater to a leſſer, 


Lthough there are ſeveral. ways of performing this, .as 

likewiſe of a le to erearer(whereof chere is gceat uſe 
in turning ſtatate-meaſure into the eighteen-foot- pole, &c.) 
we wilt tay down onely this one general rule. 

Firſt, begining at any one angle, as at A, and ſo goround 
in order from angle to.line, and from line ro angle: Suppoſe 
the plot (A) ro make another, viz. B but a quarter ſo big: 
yet like ic both inform and contenc, onely itis drawn with a 
ſcale of halfthar bignels, for + the bigneſs gives but 3, becauſe 2 
of + is buc 2 and ſo 4 make bur + part ſo big, becauſe+ of Ai is Z. 


Firſt draw the line A B of the fignre B, repreſenting the line 
A 8B of the figure A, regard net chough it be as long asit or 
longer:at the cad thereof make a prick for a center, ad write, 
E3 or 
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nas be = then ofenyourovpaſe 


oven or | Kees as dana Wh Oo changing the 
ale, yet, the area, '0 concent, will Ph as before. 
Buc if the borders of your-plor be very crooked,jit wil be need- 
full ro dr257 ſtreight lines, either within or without'borh the 
plots, like ſtation. linesin both the old plor; and new, and to 
take the crooks from thoſe, juſt as you did in the field; if you 
will have it equall' in bigneſs to the other; and that your 
ſtreight lines be of like length in both; then ſer the. fame 
wideneſs .in your new plot from your ſation. lines, each a- 
gainſt irs proper length:-but.if your new be bigger or leſſer, 
= apply thoſe diſtances to your” ſeale;-ard take & or $ or 
moreor lels, agcording to the proportion of your two-plors. 

Or Secondly, If you deſire ayplort equall to another, you 
may oyle z-paper, drie it well;rhen put it ovet. the other plor, 
that ir ſtir nor, through which you may ſee the _ on the 
nn lot, then drayr;them with your pen on chejoyled pa- 
p pery Y an pe, off to prick\4c, hes pounch/ a new paper & 

raW it. 

Or Thirdly, Having drawn a > repreſenting ABin your 
new plot, take the line A B off the old, either all, or; or 
according to your defired proportion, ' & ſet it on the new. 
Alf rake the proportion of the line! (A E) "and ſer one foot 


in. (A) and tran where you think' (E) will tall in youre 
ake 


RET S 


*. 4 
__ 


ina Ooh TT 27 LW 


9 u* 


T\ | 2 ww” = FF 


- LA ; 


Chapi/tt. The Faithfull Srranyouts 39 
Take-alſo the fike/proportiort of. the: diſtance. of (BE). and 
ſer in the aid tran; and ſo you” have! (E);1cheſame' 2 diftans 
c& 'wilkſet ue (D;) alſo (D andB) will ſee out, (C):and fo 
you-have all-your atples,'then draw rheir lines; andyou have 
> pit on res Og rr 
mT » 1 2 CHA®. XL 


Of meaſaring peſture-ground by the chain. onely, and that as 
ſpeedily and exatHy, wwith any inſtrument whatſoever , 
and with teſs help though in miſty,weather, & to 
of plot, ſont; and. prove, the, plot thereby alſo. | 
A Bout the midſt of one of your longeſt ſtation- lines, and 
Z Xfome-knownlengeh in'the fame {as at Xin the firſtor 
third-cloſe;chap 34 pag. 22)ſet up a mark, and mark it in your 
book, borh with irs'proper- length & letter, then having mied- 
fared ronnd-abovur the- ground oa the inſide, or at leaſt all bur 
the laſt ſide: if you have more then rhree angles, in' Read of 
meaſuring it from' angle toangle: viz inthe ficlt cloſe, from 

Ato C, vr fem B ro D, you ſhall meaſure from C to X, and 
from X 1#D, 'ſo making” # triangle the more then otherwiſe; - 
which two ſubtenderts will eaſilie be run whileſt you can ſer 
up the Tab'e once, ſo you ſhall need lefs help by one to carry 
your Table, for that 15 wholly one bodies work: andtheſe 
ewo' ſubtendents muſt be fer down at the latter end of your 
notes of that cloſe in- your field-book. Then if you meaſure 
the laſt ſide A D having plorted che reſt, if that AD onthe 
ground, and A Don the plor agree, al! is right, neither evec 
need you divide any morelinesthen one in the whole ground 
or cloſe throughout, ſo that art leaſt none of the" (tation lines 
ſtrike outward, for thenit muſt be accounted as another clole,, 
ſo much of'ir till the laſt line that ſtrook inward being conti- 
nued ftreight out do meet with the other plot again. See 
more chap. third. 

Now to plot ſuch a ground meaſured by the chain onely, 


ſuppoſe it be the ſaid firſt cloſe, (chap third) firlt | —_— 
ine: 


4 


_ laftlines, v/z.. X Co ſetting one foot- on.its-proper mark X, . 
and wich the other make a prick in the ſaid cran, and fo have 
you placed Cin his right place, thendrawche line. B'C, next 
rake CD with your 'compaſſles, ſer one foor.in C, and tran 
where you think D will fall,chen takeche ſubrendent-D X, ſer 
one foot in X and make aprick in the ſaid tran, -and that ſets 
out. D, then draw the line GD, and becauſe D is your laſt ta. 
tion, and.that A and D are both ſer out already; therefore, 
draw alſo the line AD, nowif AD oncheplotagd ADin 
your book agree, then all is right, elſe not... So chat in this 
Kinde of plotting there are ogely theſe chree poficures. Firſt, 
dtaw a ftation-line , ſecondly, tran with a ſubrendent ; third- 
ly, prick with the nexe tation line. . 
Nevertheleſs in great larg ; it will be needfullco-uſe 
a good larg pair of compaſſles, becauſe you muſt rake che 
whole length of your liies with chem. 1n which caſe a pair of 
Þdeam-compaſles, with a beam of deal, willow, or.(allow, or 
ſome ſuch ioftwood, is beſt of all; of -27 or 18 inches long, 
with a'piece of anawl-point near-one end, and a fliding but- 
ron. be moved pretty and ſtifly up and down, and to be 
layed with a ſcrew: pin, or wedge at any diſtance, with an 
other ſhore point in the end rherevf. | 
Now we" will ſhew you how co cortinue your plot oat of 
one ground into another; that ſo. you may lay alt the grounds 
of a'Lordſhip together in one enrire plor by the7chain one!y, 
and that we will do by fſeveralbrules ; for theunderſtanding 
thereof we will refer you to the plot in. the latter ehd of the 
third chapter, as alſo in the end of che book. The knowledge 
whereof conſiſteth in-four rules in the obtaining the firſt 
ſtation line in the cloſe which you go unto, As for example, 
Firſt, Suppoſe 1 would go out of the firſt cloſe at A, and 
| would 
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from'A towards B, in the line A Bin the firſt cloſe; then mea- 


41 


ſoxe the diſtance berween thoſe two lengths, and plor them 
after this manner: *Firſt, your belt way is (t have 

but two chaias length apiece, yet) in ſtead of two, 
take the doublegif the: ſtation-lines- be long, you may triple 
that diſtance, fetting one foot in A, end anmuting the other 
towards B; there make a 'prick 18 that line, and tranfrom , 
thence with that wideneſs-where you think the line AE, or 
A Gwill fall : then look what the-diſtance was between the 
twolinezat theend of your two chains a+ piece ; if doubled 


: beforgs then double again that diſtance upon your ſcale? and 


ſet it in the tran from the line A-Bin abe firſt cloſe to the line 
A ÞF in the ſecohd, and draw the line AFG through that 
prick 4d infiniturs, Thus have you got a linein the ſecond 


"cloſe, by help of a part of the line AB”, which in this Kinde 


yow-. muſt always take; viz. that ſtation-line , whereof the 
whole ar part belongs to both the cloſes. But becauſe in this 
caſe you muſt always mete through the hedge, from the two 
chains of onecloſe+ to the two chains of the other : there- 
fore to.avoid the trouble of cutting a hole through the hedge, 
if there-be evera gap, gate, or ſtile near unto thoſe lengrhs, 
you may take more or leſs of thoſe two lines as you pleaſe: 
now becauſe here is a gap at twochains and awhalf-from A, 
inhe lines B, you may- meaſure two chains and an half of 
either of them, or two and-an half in that, and three in the 
other, as:you pleaſe ; and meaſure the diſtance upon 'the 
ground between thoſe two picks : then you may double all 
three diſtances upon your ſcale, as afore, and ſet out the pro- 
per diſtarces berween thoſe two. pricks, as afore, and then 
draw your line A G upon your plot in the ſecond cloſe. 

But , Thirdly, becauſe we have meaſured the diſtance be- 
tween A and X in the firſt hne, which is one fide of the trian- 

F 


*_ gle 


IJ 


—_ 
=. 


, QUE; | | 
ider \ſugne mr you think G - will 
fall. Do wich the line Cx Xptaken alſo upon your 
ſcale; ſeg-one foot at. X,/andthe other isthe foreſaid cran, and 
there is your center G, - T2. s = 
_ -Andakertbe lame manner may you go out of that-cloſe, 
ingo.. the greatcloſe fram G, by help of the line A G. Now 
having cha.hne A F,. or AG, you may eafily fer out therrian- 
gleA FE, as youdid AX G. Likewiſe yau ſer out.the trian- 
glethat is between the the line. X G and the hedge, between 
the two cloſes onely byghe diſtance of G to the entrance of 
the great clole. + 1 ahbt 
A ſecond. way of going.out of one cloſe into another is, 
when | have aſtation.near the middle of a.ſtation-line, and 
thac there | would go into another cloſe. For example : 
Suppoſe 1 would go outof the great cloſe into the firft 
cloſe, righc againſt the ſtation-line BC in the firſt rom L in 
the ſtacion-line of K; then-when you come right againſt BC, 
the ſtation hne, lengthen that line B C back-ward into the 
reat cloſe from-Lto M.awochains length; meaſure alſo two: 
chains lengths in the ſtation»line'T:K, and meaſure xwo chains 
lengths from L £01 back again; and meaſure rhe diſtance be- 
tween two chains: of che one, and two chains of the other, 
and that gives. you the quantitie of the angle K B-C, Then 
from the line L K; you may take from your icale four chains 
length, and you may tran fromshe line .K L, rowards the line 
L C,or BC, with one foot ſet in L, and double the diſtance of 
the two pricks in the other cloſe, and rake that with your 
compaſles, and ſet from the line L K, to the LC, and where it 
falls draw the line L C. ad infinitum. After the fame manner 
might-you have drawn & line by thg Southeſide of the hedge 
Y 


| A'chird wayis by-continuation'of fuch s 


ſhoots-upon the cortier of- a doſe + . and thus | 
would po ont 'of the cloſe i yep wen 


you bur conti 
calieſt way of all. 

A fourch way , 
_ wor a ſpi 
along by the ſides thereof, and that deire to go our'of 
the Frſt cloſe intg that- httle cloſe , bs there is in gap, fave 
onely you can ſtrike a ſquire-line fromthe ſtation-line AB, ar 
either end of A& K, then may you both at A and at X ere&t 
a perpendicular into the firſt cloſe ward; and then may you 
continue thoſe rwo perpendiculars ; ſo far as you ſhall need 
them, till you are free from the ſpinny, and may draw a line 
from one to the other by the ſpinny fide, and cruly plotting 


out either perpendicular from the laſt ſtation-line. 


CHAP. XII 


To meaſure 4 wood by the chain onely. 


Ecauſea wood cannot be meaſured on the "inſide; 'and 
:herefore no ſabtendents can be takeo, as they way in pa- 
ſtare-ground, we will therefore endeavour how to 'do it by 
raking of angles with the chain. | 
Now becauſe the meeting of the ſtation-lines gives but one 
angle, which is the wood corner, or at leaſt ſo near to ir,that 
no ſubrendent can be taken from any part of one of thoſe lines 
to the like, or any other part of the other, yet if you croſs or 
lengthen them out beyond their meeting- one or two chains 
length a piece, you ſhall then have three angles more, where- 
ofthe oppoſite angle to the wood angle will be the ſame with 
the. wood angle , and either of the other will be the comple- 


ment of it to 180 deprees:ſo that if you can but take one _ 
F 2 ine 
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anechaines length, ore 
eng? emit bac A Oro Danian of L00 links: 
n ſe Lfind/F B or DE to-be, 60; now for that C B and 
CF are eachofchem 102 and F B-60:71 firſt plot them, firſt 
CE nth then teake +00 from ſoineale cb equal parts, 


: B in the figure B: And be- 
CB and CF are*equall, 
ore |] ſet onefootin C, and 
Cap B, allo allo from B 60,F fe | 
69.0f/che equaliparts, then 
ewe ne rok and 
«-givesthe-ſtati CG; Or 
more ealſilie, Sl w, outthe 
line A C unto D, and make C D 


WJ, 


= 
. » G 


and-CE-100., > AW finding DE to be 60 then may you 


rake 1c0 of any 


al parts & tran. D E then ſer 60 


of the ſame parts in the ſaid tran from D toward E, make there 


a prick & drawthe line CG through 
E. But if by reaſon of, impediments 
you can neither meaſure D E nor F B 
at 100 & piece; yau may tran CB 
go F C: 100, or either of them 

_ will, 10 that you-plot them 
how ingly, asif CE be 130, CD 
100 and DE 50: then firſt ſet out 
CD +: ooin the line. CD, ſecondly 
take C E 130, (et. one foot.in Cand 
frag with the orher,and thirdly take 


DE 50, ſet one foet in D,and with _ 


the other make a prick in the tran 


and draw the line from C through E as afore. Now if throngh 
impediments by none of the foreſaid ways you can meaſure 
neither of the foreſaid angles, then ſee what you can do to 


the 
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the'arple F'CD,, ortheatple oppoſite ro the dale the 
_ forthis erefotuyorf Wot both lengthen ' Ooh 
ard! & ©'G ro Flathiward; eaetyof them £66 6#4nii 
from 'C ; then meaſure MediſtanceD P, and-appty#troyout' 
ſale of equil parts; #n@ whir irgives ſer down in your tiote:' 
book, as likewiſe *y6u muſt d& a1! the other"lengths./Thgi 
ſuppoſing CD, an&Q F*s be 100 piece; Trake 105 aid fer 
one foot it” C, and tran from E; then' fuppoſe I had Fotind 
DF 160. I take therefore 1 60, and ſef from Din the aid 
tran, and it reacheth to F; therefofe draw F ad i»finitum;and 
it gives the nexr ſtarion-line'C'G. i” Wat 
But in all this that hirherro we have ſpoken of meaſoring 
by the chain onely, we would have yot to underftand;that we 
have onely ſpoken ſpoken of meaſuring and'plorring of the 
ſtation-lines:*for as' for meaſuring;,ccaſtitig'up, and plotring 
of the our-lides, that is the ſame as before, ſerying as well ro 
this as to the Table, * , "or! 
And as for meaſuring hilly-ground, we have ſhewed-before 
in chap. 9, that alſo mty be meaſured by the*chain alone, 
fave onely any ſorry board with one ſtreight edge; &it marrers 
not greatly whether it havea ſtreight edge or no. If inmea- 
ſuring the out-fides you g0 upon a ſtation-line, as in the line 


' AF Gof the ſecond cloſe, ( chap.3 ) from which you defire 


to ſtrike a perpendicular into an angle : Firſt? ghaeſs at the 
place, ſo near as you can, where it will fall; there ſet one of 
your counting-ſticks, ſer another 80 links backwards, dire&ly 
in the ſtation-line; another at 6D from the firſt ſtick into the 
angle; then let one hold one end of the chain at the ſtick 
that was ſet backward, and the other at the ſtick ſet in the 
angle-line; if chey two meet juft at the chains end, (1 mean 
Gunth?r's chain of 100 links hen isit a true perpendicular 
into the angle; ifir fall ſhort, you-are not far enough, if 
gone, then you are too far, 

IF a ground be very large ot buſhy, yon may meaſure*it on 
the our-fide like a wood; or meaſuring a chains length or two 
of each ſtation-line, and their ſubtendent on the inſide from 
the angle. & Thus 


s YT 


a6 The Faithfull Surveyor. Chap. 13, 


- rant the moſt famous Artiſts go ſo to work, they 
will be ready to judge, that he thac goes with a plain pair of 
poles; and a ſquare b8ard, to fer out a ſquare withall, is a ber. 
ter*-workman rhen-he, And indeed, 1 cannot deny but that 
they judge according to theirtools which they lee,rather then 
according to their skill they ſee not. | 
-Whereupon | have forborn tultnow, conſidering I am even 


dropping into my and conſidering-that my Saviour 
would not ceaſe-caſting out devils, becauſe he was t to 
do it through Feelzeb»b; no more will I longer forbear this, 
it being fo lawfull, and honeſt, and Weneficiall co a Common- 
wealth. And truly had I regarded mens fayings 1 muſt have 
given over ſurveying long ago, or elſe to give over profeſſion, 
rthat I was judged (by no ſmall fools) to-work by the de- 
vil, for that I could tell a diſtance before 1 meaſured 1c. 


CHAP, XTIL 
Of taking diſtances by the chain onely. 


Atoms we haye ſhown the meaſuring of all manner of 
land by the chain, yet ſince we are ſpeaking of the uſe 
of it, i hope you will not think your time ill-ſpent to read a 
leflon or two more that will be effected by it. 

Let there be two forts Cand D of a good diſtance aſunder, 
beyond a river a mile or twohroad, to tell the juſt diſtance 
how far they are aſunder, how far each is from A, and each 
from!B, and the breadth of the river: Firſt, I draw the line A B 
40 pole, a teach part (at leaſt) of che greateſt diſtance, let ir 
run parallel, but ſtreight, by the river, 9 or 10 pole off, then 
from A I ſet out both backward from A to k dire&tly back- 
ward in the ſtatior-line fix pole, and ſix from AtoF in A C 
line 
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mu ſee them ſet down upon their lines; your od B, 
ingyour common ſcale, viz, 40 poles : for if you take that 
line with your compaſſes, look how oft you finde that lengeh 
in any of-the other, ſo-many furlongs, or ſo many times fourty 
poles are in that line, and what -is-more, takeit with your 


-C0 : and ſet one foot at A; and the other forward in 


the ſaid ſNation-line or ſcale, and it gives the odd poles. But if 
you would onely take the breadth of the river K L; obſerve 
a mark onthe farther bank, as-at K; then in your ſtation-line 
at 8 pole Jong, and 8 from the river, meaſure. their diſtance, 
and plot that triangle, continue..-your-croſs-line toward: your 
mark; then lengthen your ſtation-line to a fourrh or fifth part 
of the breadth of the river; thence alſo meaſure 8 pole right 
roward the foreſaid mark, and 8 in the ſtation-line, bed: 
meaſure their diſtance and plor ic, continuing the mark-kne till 
it meer with the other : ſo your ſcale to both the other will 
be the tation-line, as afore, 


CHAP >-XINIL + 


s” ; | x 
Totaks the declination pr ftreight upright wall for Dialling 
| py the chain onely. 
Ti do this you muſt finde out a meridian-line by any of 
theſe ways following. Firſt _ your back to the wall 
right under the plain, where you will have the diall, look by 
ſome true clock'or watch juſt at noon'where the ſun is, and ſet 
up two ſticks a pole or more aſunder in a ſtreight line between 
you and the ſun, then go to the furtheſt and look back to the 
wall, and juſt in that line make a mark on the wall:- for there 
ſhall you plurnm down your meridian-line of your dial. But 
yet take not up your ſticks, whereof let the furtheſt of them be 
50 links from the wall. Secondly, ifyou neither have help of 
watch, nor clock, take a ſmooth board and lay it level, ſtick 
upright a wier of 2 or 3 inches long in the midſt of ir, and a- 
bout nine of the clock in the morning lay the board at the foot 


of the wall aforeſaid, mark where the ſhadow 'of the top - 
the 


the wier falleth, there amke.a prick: »then take out your wier, 
and fet oi t.of your compaſlesin that.center, and open 
' the other fo the forttier prick, and there draw-acircle; and 
then ſet-up Hour witr upright as it ſtood before, neither deeper 
nor ſhallower then before; you may apply ſquire reit, to.ſee 
it ſtand upright,” or meaſure with your co es from the cir- 
cle to the top of the wier, ifit- be alike all 4 ways: If it be 
right, ſet up ewo ſticks right in a line between it and the Sun as 
afore.' Then again about three a clock in the afternoon watch 
where the Suns ſhaddow falls juſt on the ſame circle againzand 
then ſet up wo other ſticks; ſo that: they may-meer in the 
ſame centre's divide the ſpace between the two furtheſt ſticks 
into two equall parts, and mark that for your meridiar-line. 
But leſt the Sun ſhould not ſhine when it'comes to that circle, 
you may make ſeverall circles upon the board , and ſtick up 
marks where the Sun comes at them forenoon and afternoon. 
F both theſe ways fail, this third way is better then either 
chem. In the evening go Southward of the place, where 
you would haue your diall, three or four pole, turn your face 
Northward, moving Eaſtward or Weſtward till you ſee the 
North-pole and the place where you will have the meridian of 
your diall both in a line, which by looking over the houſe you 
may the better do, if you get one to hold a pole aſlope with 
a linezyed to the end thereof and a plummer toit. If now the 
line, the meridian-place on the wall, and the North-pole 
are all in a line, you are right. there ſtick up a ſtick till morn= 
ing, another right behinde it; for juſt there is your meridian» 
line. 

Now to know the pole you may eaſily ghueſs atit near e- 
nough, for it is a point inthe heavens in a right line between 
the hinder horſe of Chas les-wain called Altiot and the polar- 
ſtar, © far off f om the pole-ſtar, as the pole-ſtar is from the 
next ſtar to it: ſo that if Aloe be juſt beyond the polar ſtar 
then is the poler-ſtar full North, & # contra. 

A fourth way is this; in ſome plain place near hgnd where 
you may ſee both ways let a ar g0 South two or os 

pole, 


CO ———— 
oy - _- 


from ſome ſcale of chords, and ſet one 
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pole; then move Eaſtward or. Weſtward till you ſee the pole- 
righe beyond the firſt ſtaff, there ſer. another, or rather 
_— ſtones, like grave ſtones in Church-yards: for 
they will not onely ſerve tor this buſineſs, bur affo pive the 
hour of 'the night £o/a minute by knowing the right tion 
of the Sun ” » | HY _ 
The uſe we mgke of it here is double:firft it helps ns ro ſer our 
the meridian4line every' near hand ;for if ſtanding hereat 
the North ftone you ſee the Sun right over a ſtick or pole hol- 
denat the'South, you rut preſently & ſet your back apainſtrhe 
wall where you would have your diall, and ſet up two ſticks 
berween the Survand you, you have a metidian-line deſired. 
Now having gotren this meridian-line: to finde the acute 
a——_— this merftian makes with the wall; firſtymeafure 
with your chain onechgin, or half a chain in this meridian, 
and us mach bythe wall-fide, and their diſtance for a third 
fide, and plor it, then finde the quantitie of the angle row, | 
ſeRion of the meridian and wall-line by the ſcale of chor 
the complement thereof is the decli- B 
nation 'of the' wall. Suppoſe the line & _; «Ml 
A Bro be a meridian-line, and AC 10 (II Bf 
be the wall-line, in either of which 1 Kd 
meaſure from A to C, and from A to'B D 
$0 links , and 1 finde the diſtance of 
CB'to be 24+, this 1 plot as afore-is 
ſhown. Then to finde how many de-'-.. 
the atigle CAB makes, rake 60 


foor in A, and tranDE : then take 
D E with your compaſſes, and apply to 
your ſcale of chords, and it pives the - 


angle of 'the walt,and meridian D A E,' A 

or C'A B, which is all one, to be 30 degrees, and the comple- 

ment thereof 60 is the declination of the wall ; which if it 

were takep in the morning, it isa Sourth-weſt diall, declining 

Welt. ward 60 degrees: (for always the diſtance of the —_ 
ne 
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line to the Eaſt or Welt-line is the declination of the walk) 
if rhe Sun ſhine on it ar noon, it is « South diall; if it ſhine 


| longer 0n/it in the af ter- 
pt no0n,-then in the. fore- 
noon, it is @ South-weſt, 


& # contra.” 

Having a meridian in 
ſome open . and plain 
place, to finde the Azp- 
meth, ſet up a ſtick ar the 
South-end of your me- 
ridian-line, meaſure back 
init Jo links, met make 
your centre , thegce 
meaſure 50 forward-in 
che Sun-line; meaſure the diſtance of thoſe two fifties, and 
got ir, then take 60 off your ſcale of chords, and do as in the 


ſ rule. 


oy 


Having the Azumeth, to finde the angle of the wall 
and Snn by help of the laſt figure, 

Sometime you are in ſuch a place where you cannot ſer out 

a meridian-line , yet you may always ſet ont an Azumeth, or 
Sun-line, which elfwhere I call the angle of the wall and Sun. 
Now finding your Azumeth, asin the laſt rule, come preſently 
from thence, not ſtaying to gaſtit up or plot it ; bur preſently 
meaſure 50 by the wall, an@'50 in the Sun-line, and their di- 
ſtance, and then plot both the triangles, and finde the degrees 
of both angles at the centre , as afore; ſo have you both the 
Suns Azumeth, and the angle of the wall and Sun. Then ma. 
king a circle with two croſs diameters , firſt ſet out your Azu- 
meth from the South; if it was taken in the morning, then on 
the Eaſt, if in the after-noon, on the Weſt. Then always rec- 
kon backward the angle of the wall and Sun in the courſe of 
the Sun; and from thence draw a line chrough the centre re- 


preſenting the wall-line, ( as in the _ diagram ) the —_— 
2 C- 
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eween that and the Eaſt and Weſt kae in the circle is the decli- 
nation of the wall. . ori 5647- +aigh pu3 41's 1 
\- "And akhough the Sun be newly gone off the.wall, or nor 
yer:come on, by help of: the ſhadowof the end-of the wall, 
and theſe former: heips you may-finde the declination. Onely 
in ſtead of ſetting your Azumeth backward, you muſt ſet it 
forward in the courle of the Sun, if you take it before it ſhines 
on the wall. And allthis may be done by a two-foot rule- or 
yard, or a.boyes.cat-ſtick. _.... | : 


CHAP. XV. 
Of colouring and beamtifying of plore. 


N beautifying of-plots, it is ogeflary that you draw a 
Th round about the plot, the upper-end II ſhall 
repreſent the North-ſide, the nether line the South; the right- 
fide line the Eaſt : but you muſt help your ſelf to thele by ta- 
king a meridian-line firſt in the field, and drawing a meridi- 
an-line through the firſt plor. 

_ Seeondly, Examine your former plot, how many chains or 
poles your plot reacheth from North to South, and from Eaſt 
to Weſt, and thereby\make choiſe of ſuch a ſcale, that you 
way lay the whole Lordſhip within the ſaid ſquare, according 
to the Northing, and CF. Ap diſtance. Or elſe you 
may draw your plot, firſt, by what ſcale you will, and = 
draw the ſquare afterward. 

Thirdly, Fill thE out-borders Getween the ſquare and the 
demeans, at leaſt ſuch as border next to the demeans, with the 
bordering hedges,and names or owners names of the grounds. 

PR, Whatſoever you write, write it from Weſt to 
Eaſt: unleſs it be the proper name of ſome river, or high-way, 
or ſuch like. For if the North be upward, the Weſt will be 
on the lefc hand. 

_ Fifchly, Deſcribe all. houſes, ways, rivers, Churches, wind- 
mills, arbours, ' great lone-trees, ;pates, ſtiles, &c. that fall 
within.your plot, as alſo. the Lordi, p-houſe, with. other edifi- 
ces 
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ces in a corner by it ſelf, and the Lords toat in'another-cor. 
ner: the houſe being drawn in-proſpeRtive: | | 
Sixthly,'Deſcribe arche bottom the ſcale chat you drew it 
by, adorning it with compaſſes, ovalls; ſquares, and comparti- 
ments, &c. = . ” - | 
- Seventhly., Having- drawn -all your feverall grounds, 
and diſtinguiſhed them with their hedges , it will not be 
amiſs firſt to- pounce! over the-paper or parchment -with __ 


fome faniſh grain, and burnt Allomez and a double quantitie/ * 


of puunced roſen, both finely ſearced, and lightly pamiced; 
thereby to preſerve the paper or parchment from through- 
piercing with the colours, * | 

Then lay on: your colours in manner following, being firſt 
groun1 and bound with gum-water .very thin and bodileſs. 
Arable for corn you may-waſh with pale ſtraw-colour made of 
yellow-ocre and white-lead. For meadows take punk and ver- 
digreaſe in a light green. Paſture in a.deep green of pink, 
azure, and-ſmalts. Fenns a deep green, as alſo heaths of yel- 
low andindico. Trees a fadder green of white-lead and verdi- 
greaſe, For mud:walls and ways mix white-lead, and ruſt of 
iron, or with ocres brown of Spains for white-ſtone take um- 
ber and white: water or glaſs may be ſhown with indico and 
' azure, or black-lead: for ſeas, a greeniſh sky-colour of indico, 
azure, ſmaks, white-lead, and verdigreale. 


CHAP. XVL 


To meaſure all manner of grennd by the Pandvron, 
or any other graduated Inſtrument. 


He Pandoron is an Inſtrument compounded of, Firſt, an 
ordinary foot, with three legs for a plain Table. Second- 
ty aTable and folding-rulers like it, ſave that it is a true ſquare. 
Thirdly, the box and needle. Fourthly, it hath vn one corner 
a centre, in which is a (crew-pin, on which a moveable ruler 
with ſights turneth, Fifthly,in the two out-fides furcheſt from 


the centre is drawn the Quadrate for terreſtrial alticudes and 
G 3 diſtan-- 
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ft Sixthly,next to it is the limbe of che Quadrant, both 
for celeſtial and terreſtrial altitudes and diſtances, whether 
uprighc, flat, -or aſlope; Seventhly, G«=ther's Quadrant for 
your own latitude for houres both of night and day; and A- 
zumeths, and divers other problems. Eighthly, Fale's Qua- 
drant for Planetary houres. Ninthly , a circle and ſcale for 
pars ur OW mt a ren Tenthly, a neck of 14 or 
I5 inches long, to put onthe topof. the ftaff, the Table be- 
ing taken off, with apin-on the fide co the Table on, to 
rake all manner of altitudes and diſtances . Elevenchly, 
« beam of 6 or 7 foot long about two inches e of deal, 
and -a trough on the top, gouged all along half an inch deep, 
to fill with water for a water-level, baving a ſighc at each end, 
having a lath croſfing che beam in the middle above and- be- 
low 6 foot {ong, faſtened with ſcrew-pins and brackers above 
and below, with an hole in the bottom of the middle of the 
beam, in ſtead of a ſocket to ſtand on top of the three-foot 
ſtaff. So thar there is nothing that all or any obſerving Inſtru- 
ments can do; but this doth it. By this you meaſure land as by 
the plain-Table, then if the weather be moiſt, or in hilly 
ground , you may uncover the Table, and work by the Qua- 
drant, whereby you may ſave the charge of hill-ground ſights, 
which are as coltly as all the reſt of the Inſtruments. Beſides 
which if you know how to work by the. Quadrant, you can- 
not be ignorant of working by the Theodelete or ſemicircles; 
the difference being onely this, that they take onely at once, 
which if it be above 90 degrees, by the Quadrant you firſt 
take ſome part of it, and then the reſt of ir afterward, yet all 
at the fame ſtation, and then plot it by your ſcale of chords. 
Indeed by the Circumferentor you take all che angles by ob- 
ſerving the cutting of the Sourh-end of the needle, and then 
either plot the angles by a protraor, and the lines by a ſcale 
of equal parts, orelſe you may plot the angles either by your 
ſcale of chords, or by.the Circumferentor it ſelf, both which I 
hold better ways then the firſt, So that there being nothing 


defirable-in an obſerving inftrument, but this giverh it, it ſo 
pleaſed 


- 
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pleaſed M*. Hendey Roberts, (the Lord Roberts youngeſt fon, 
a'Gentleman every way fitted with a genius for che Mathe- 
maticks, whom 1 cannot name without honour,) who had 
the firſt of them. to-give irthe name of =» gy, omne ds- 
»»m. So that in ſhewing the uſe of 'it as itis a Quadrant, we 
ſhall with the ſame ſabour ſhew the uſe of all graduated In- 
ftruments in meaſuring of land; and as for —_—_ as 
beg ner we refer you tothe ten firſt c of 

ook. Now therefore for working by the Quadrant, (yet 
herein we will ſpeak of nothing but-what is within/ the Nath 
on-lines, contenting our iſetves for the reft with that which 
hath been ſpoken before in the uſe of the plain-Table, ) all 
the difference conſiſts inthree things :- firſt, the raking of the 
angles: ſecondly, in keeping the field-book: thirdly, in-plot- 
ene ; 

0 For taking of- the angles, you need not ſetup your 
Quadrant oftner then you did the plain-Table;: there- 
fore ſuppoſe rhis figure A 20P B 
ABCDE to bea plot : 
of ground to be meaſu- 
red on the inſide : I be- 
gin at A, not ſetting up 
the Inſtramenr, but finde 

A B to b& 20 pole, 
that I ſet down in my 
note-book , beſides the 
breadrhs from the ftati- 
on lines , which I omit 
here as ſufficiently ſpo- 
ken of before Then be- | 
ing come t0 B, there I ſet up the Quadrant, and finde it juft 
90 degrees, 1 ſer- down B go degrees, ſo that all. the lengths 
are meaſured by poles or links, and all the angles by degrees: 
then I meaſare B C, and finde it 28, and ſetic down: now I 
come to C, I lay the ſharp edge of the rule to the line of the 
Quadrant, where the degrees begin, and then ſcrew down 
the 


* ths Cn kB 
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AB.20.9. the ſights for Qtirring; bur turn the Quadrant till through the 


B. 90.4. fights you ſee amark at B,( as when you were at-B. you. ſaw 
—_ 3:: at A.) Now ſeeing char mark at B ſcrew the ſocket pin, chat 


_ 2.7. at © nearthe” middle 'of the ground, viz. a tree, Ituramy 

yYyI>" + fightsto that, and fee the-ſharp edge of the rule cut 60 de- 

72? prees, that 1'keep in minde, then 1 ay the ſharp edge of 
rule again'on t beginning of es, and turn the 

dratic rift Iſee'the fame'tree again through the fights, chea ſti 

not'the Table; bur ſtir the fights tl you fee D through them: 


then looking” by theedgeot the ruler, 1 finde it cuts at 46, 
men yy ro.60 gives the whole angle C 106: and ſo of 
t | { "130-01 A+ +5; 14 


To plot a plot ® Now for your plotting it, firſt draw the line AB, ſev-out 
taken by gra- 25 of your fcale of equa} parts opon11t; thentake always 60 
duned In- ; «jap 
fruments, Off your ſcale of chords, ſet one foot atthe end of your 20 in 

B, and with the other foot tran always from the laſt line, 
which here is A B, towards the'place where you think your 
next line B C'will fall. Then take your angle B. which is 60, 
and ſet it in the ſaid rran' from the line A B forward, there 
make a prick, and. from B through that prick draw the line 
BC ad infinitum. In which line fer out 28 of equal parts; 
there make @ prick for your ſtation C. Then take again your 
Go. of chords , ſer bne foot/in C, and tran from the. laſt 
lineB C, toward CD. Now becauſe your angle C is more 
then $0. and thar your compals tran at 60, cherefore firſt ſer 
out that 60 in the ſaid tran to B, and becauſe there wants yet 
46 of 106, therefore take thoſe 46 with your compaſles, and 
ſet them on forward from 60, there make a prick, and draw 
your line C Dthrough it, and ſo of the reſt, Sothat there are 
bur theſe things :* firſt, draw a ſtation-line : ſecondly, tran 
your angle with 60 of chords: thirdly prick out the degrees 
of that angle. 


CHAP 
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CHAP. XV11.” _ 

In meaſuring by graduated Inſtruments, to know if your” 
plot will ſont , or no. 


ecauſe in working by graduated Inſtruments, youlways 
plot at home never' in the field ; and that if a 
thing be miſtaken field (as oft it comes to paſs to be ſo 
then will not your plot ſhur at home:therefore either you maſt 
look to your needle at every plantation; or elſe you muſt mea- 
ſure all the angles, which by the plain-Table you need not do: 
therefore with ſuch Inſtruments rhe needle is more needfull, 
then with the plain-Table; and yet the {'ircmmferentor will 
bardly help you herein neither, though you work all by the 
needle, unleſs you work by taking angles by it, which is the 
{flower way. Now having meaſured all the angles, ifon the in- 
fide of a ground, becauſe all rhe three angles of a tight line 
triangle are equall to rwo right angles, or 180degrees, and 
thaes there are ſo many triangles ſave two as are angles; there- 
fore if you reckon ſo many angles ſave rwo, for each of them 
180, and finde that and the quantities of all your angles to a- 
gree, there is great hope your plot will ſhut, elſe not. As 
- if there be a triangle, they muſt all make 180, if a quadrangle, 
360; if a pentangle, 540; an, hexangle 720; a ſeptangle 800, 
an octangle 950; but if you meaſure on the out fide, as a 
wood, then every outward angle is the complement to 362 of 
its inner angle; therefore to take all thoſe complements,is your 
beſt way both to prove and plor it by, and leſs labour, if you 
are far from your mark, and not to. go to it again, it oft-times 
will quit your pains, leſt you are forced to ſpend perhaps an 
whole days-work about that you have done, or at leaſt would 
have done already, to prove your angles after this manner, 


H CHAP. 
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CHAP, XVIII. * 


To take terreſtrial diſtances by the plain-T able, or Pandoren, 
4 by the T able. 


X 7 © have ſpoken of taking them by the chain onely;in 
VV; 13. berween thar = to is very little 
difference. We willhere ſuppoſe che ia fitions as there: 
viz; two houſes beyond a river; berween- which 1 defire the 
diſtance, alſo between each of them, and each of my ſtations: 
the chicfeſt difference is chis,: thar by this your, beſt way is to 
have your ſtation-line as near the river as youcan, which let 
be-as before AB 4© pole long.: Firſt ſer your laftrument at 4 
and turn the ſightstro DC, and B, and draw their lines; mea- 
ſure thence to B 40 poles, there make- a prick, but lay down 
your 40; pole with a very ſmall ſeale, if che diſtances be long, 
ſo that the 40 pole be little above an inch long, Then ſer up 
your Inſtryment at B,laying your index on your ſtation-line of 
your plor turn it till through che ſights you eſpie A, then faſten 
your Table and one end of your ruler turning upon the center 
B, turn the ſights firſt ro C, then to D, then'draw lines, whoſe 
- = nw"; with the former will give you all your diſtances 

elired, 


CHAP. XIX. 


To do the like by the Pandoron as it is a Quadrant, or by any 
graduated Inſtrument. 


Et the ſame example bepropoundedas afore, and let your 

ſtation-line be A B 4 pole as near the river-ſide as you 
can. I ſerup the Quadrant firſtat A, where i find BAD 
I10 deprees, and CA Þ is 5 deprees: likewiſe fer up at B, 
then CBA is 104, whereof C BD $50, this ſtation-line 40 
and thele angles thus plotted extend you lines till chey meet, 
and their inrerſetions will give you the deſirad diſtances 
as afore; yet if you will beſtow the time and pains to caſt it 


up 
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up by the doQtine of Triangles you'may come ſomewhat 
nearer, 


b's V% 
A 
| 


D 


Firſt for the triangle BA D, ſeeing that BAD is 110 de- 
grees, and the angle ABD 54: which make being added 
164, which take out of 180, reſts the angle ADB 16 de- 
STECES. 

Now in the ſame triangle having all the angle and the line 
AB: to finde the fide A D. 

As theſine A D B 16. Comparichmes og 5 9 66 
sto AB 49. - bo 
So ſine 110 degrees, that is ſine 70, 997 :99 
to 136 Z, BD. 213.61 
Alſo to fiade A D, | 
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Asfine ADB 16. Compar. .0.5.5.9:6 6 


is to A B 42 pole: "160206 
ſo fine DB A 54 degrees 990796- 
to 117" AD. 206968 


Thenin the triangle CB A, 
CB bs 104. and-B A C,is 60, theſe added together.make 
164, which taken-out of 180 leavesthe angle BCA 16 de- 
you Nowto find BC. ,- .._ 
ſine 16 d. Compar... 0559 66. 
roAB4op. 160206 
ſo is line CAD 60 993753 
to BC 12; and > 209925 


Alſo to finde A C. 
As fine ACB 16, Compar. ©5 5 966 
to AB 40: 1 60206 
ſo ſine 104, that is ſinezp8 998690 
CBA. 214862 , 
to AC 140 & 


Laſtly avingthe two | ſides A C 140 £, and AD 117-4, and 
the angle CA D 5Q.in your eriangle. CAÞrto finde CD. 
As the ſumm of the ſides 258.4 - Compar. 658804. 

to the difference of the ſame fides 23 & 236922 

ſo is the tang,of + the ſum of the angles unknown 65 to the 
tang. of ; their d ions 11 degrees, 03-3133 
whek add to: 65 d. 3facir 76 the greater 028859 
angle D. But ſubtrated from it makes the 
angle 54 degrees: and then 


ag line $4.Compar. 009205 
x ole 206967 
ſo ſine 50 degrees, 988425: 
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| CHAP. XX- | 
Of altitude; and diſtances celeſtial by the, Pandoron 
| 4 St : "Deadrant : n ; 


Or taking of akites and diſtances celeſtial, or aſtitudes 
F terreſtria},” it" is a matter of 'neceſfity', that beſides your 
Quadrant andthree-legg'd foot, you ger alſo a neck or piece 
of cloſe-grain'd wood, - whoſe Diameter may' be about three 
inches, or ſomewhat more. Let the nether end be turned with 
a ſocket, that inſtead of the ſocket of your Table you may 
put on that, ſo that it may turn-on the top of the ſtaff as the 
ſocket doth, having alſo a ſcrew-pin in the fide of 'it, to hold 
it at any ſituation. Alſo about two or three inches below the 
rop turn it like a bowl, in the midſt whereof bore an hole 
with an inch-wimble, co which fic a pin of the ſame wood, ſo 
hard both drivenin and glewed in that ir ſtirs not; but let, one 
end thereof be fo big and fo long as to fit the braſs focker, 
thar the ſocket may turn very ſtiff about it; and et the little 
end of the pin'reach paſt che hole of the bowl, almoſt the 
depth of the ſocket, and then you may fir that end of the 
pin either to that or any other Inſtrument, by glewing upon ir 
a- piece of its own wood, turn'd like a little falve-box; then 
- uponthis pin put the ſocket of your Inſtrument, and work as 
followeth. 


To takg the altitude of the Sun. 


Take the ſtring of your phummet in your hand, and apply 
it to the edge of your Inſtrument, and hang it plumb : then 
ſcrew it faſt, then move the ruler with ſights up and down, till 
the Sun ſhining through the fight next the limb,the ſhadow of 
the thread run ſtreight along the rule, then look how many 
degrees are between the edge of the rule, and the bottom of 
the limb, ſo many degrees is the height of the Sun : and this 
you may do by letting it on a ſtool. 

To take the height of a ſtar. 
To dothis, having hanged your Inſtrument on the pin of 
H 3 the 
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the neck, and plumbed-one edge by the light of a candle,look 

by the edges of both ſights, monng the ruler till you ſee_the 

ſtar deſired in a ſtreight line wich them both, then ſcrew the 

ruler, and take down the Table, Senogging the rees from 

the bottom to the edge of therole ihr of the har. 
Ts taks the diſtance of two ſtars howſoever ſituate. 

If both be near the Horizon and near of one altitude, and 
within go degrees of each other, you need not uſe the neck ar 
all, bat onely lay your ruler on the beginning of the degrees, 
then ſcrew it, and turn the Table till by both ſights you ſee 
one of the ſtars; then faſten the Table, and move the ſights 
ro the other ſtar; and the degrees 0n the limb of the fiduciall 
edpe of the rule gives their diſtance. | 

If they be. in one and the ſame half of a vertical cir- 
cle, take both their heights as afore, ſubtrat the leſſer altitude 
from the greater, you have your defire, If they are in feverall 
halfs af the vertical circle, take the complements of both cheir 
heights, and add chem together, & am eſt. 

Bur if they lie aſlope, and yet are within go degrees one of 
another, then beſides the foot and Quadranc, or Pandoron, 
' get you twe round ſticks as big as your thumb, about ſix foot 
long apiece, ſharpen their little ends, and nayl cheir great ends 
cogether within five or fix inches of the top, with onenayl 
onely, that they may open and ſhut like a pair of tongs: allo 
you ſhall take a joynd-ſtool and cuſhion , and having put the 
neck upon the foot,and the Pandoron on the pin of the neck, 
cloſe the three feet together wich your right-hand, and lay 
them on the cuſhion, and with your left hand under-ſer the 
neck with the tongs, opening and ſhutting them as need is, or 
ſetting rhem nearer or further from yoa as need is; all with the 
ſame w_ and turning it aſlope with the right hand. Then 
haviag firſt placed che lights at the beginning of the degrees, 
turn it till by che edges of both ſights you ſee one of the ſtars 
you deſire, then keep the Table fait there, and move the ſights 
rill by chem you ſee the other ſtar, & wors compos eris. 


CHAP, 
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CHAP, XX1I, 
Of taking of altitudes terreſtrial by the Quadrant. 


ins are divers ways whereby theſe alcitudes may be diC- 
covered, whether they be perpendicular, as properly they 
ſignifie, or Hypotenuſes, -or baſes.: for allof them are com- 
prehended under the notion of Altitude, becauſe the baſes 
may be as well found by the help of the perpendiculars, as per- 
pendiculars by che help of baſes, and any ot thele-may be 
found ſeverall ways by the Pandoron, euher as it is a Qua- 
drant, or as it is a Geometrical Quadrat: of eict er of wtuch 
we will lay down ſome Problemes, and firſt as itis a Qua- 
drant. . 


Probl. I. A diſtance being given and the angle of the baſe, 

to findt an altitude. 

Meaſure the diſtance A C : 05, 
and the angle A '9 deg. 40 min. by 
your Pandoron , the Complement 
wherof is the angle B6co d.20n.9% 
as fine ABC 60d :0m. 933898 
is to the line A D :©00. 23003 
- ſo ſine BA C294. 40 m., 9694-36 


UJ 


Ta 
+ 


toCB1 I4 (03. 205700 E mY wwe ove F.i2>4.6 
IT. Likewiſe the height CB given, to finde «A ( the 
bs diſtance, 
As BA C 29 deg. 40-min. 9069496 
istoCB 114 (03. 230103 
ſo B60 dep. 20 min. 993898 
to A C 200, 230103 


To finde either of them by the ſcale and compaſles, having 

the angle A, and diſtance A C, . 
Firſt draw the line A C, ſet from A toward C 200 of ſome 
ſcale of equall parts. upon C ere a perpendicular, and upon 
A make an angle of 29 deg. 40 min, which line will _ 
- B, 
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CP, and you ſhall finde.CB 114 fere. So meaſuring the 
height C B, and the angle B, and plotringit, you ſhall have 
A C200. 

111. The htight B C and angle'e A being given, to finde the 

"+ » Hypotenuſe A B. . 

As A 29 deg.40 min. to B Cthe height 114 (03: ſo A C 
g0 deg.to AB 230 (17. To finae it by the [cale. Draw the 
line A C let it-be 200 of equall parts, upon C erect the perpen- 
dicularBC, and on A make an angle of '29'deg. 40'min. fo 
the'Hypotenuſe AB wilbe 230 (17. 

The part of the diſtance DA in the ſame diagram bei 
known to finde DC or a C. LetA DorE F be 90 foot an 
I deſire F Gor D C, but Icannot meaſure it for impediments, 
therefore firſt cake the angle of altitude B at both ſtations a 
and D, at A1 finde A 29 deg.+40 min. fo that the angle 
CBA is 60 deg. 20 min. at-D | find the ſame-angleD.46 
deg. and D B C 44 deg. ſubtract,44 deg. from 60 deg, '20 
min. reſteth aBD 16 deg. 20 min. then ſay, As fine 4B D 
16 deg. 20 min. to A D go foot: ſo is Ba D2g deg.40 min. 
to'D B 158 ,4:Then again,As 90 roBD 158-,f:ſois DBC 
44 deg.to D C 110, which added to.g90 A D makes AC 200, 
as afore. By the ſcale thus, draw the lines A Cand AB ad #5 
finitum, making the angle 29 deg. 40 min. then ſet go feet 
from Ain the line AC to D where you found the angle DBC to 
be 46 deg. becauſe the angle C DB is 44,for they are the com- 
plements one of the other, therefore plot the angle BD C 
and it will be 46 deg. and the B D 158{(#: then from Blet fall 
a perpendicular upon A C, and it cuts it at C making D C-110 
and AC 200 as before. To let this perpendicular fall divide 
either A B or D B into two <quall parts, and with the compaſs 
at that widene's ſet one foot in the interſe&tion and the 0- 
ther in thelineD C arC and there falls the perpendicular B C 
and the end of the line a C. 

Likewiſe any part of the altitude being known, the reſt of it 
may be found by turning the height into the diſtance, and the 


diſtance into the height, | 
Any 


_—_ 
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Any part of the diſtance being known to finde the Hypote- 
- nuſe. Inthe former ſegram, wbcract the angle Oe 
out of 180 deg. or (which is all one) add'DB C 44. degsito 
Cygoherereſtsrhe obtuſe angle B D C 1 $40 which add che 
angle BA D 29 deg. 40+ min; they make 163 deg. 40 min, 
whoſe complementto 180is the angle A BD +6 deg. 20 min, 
Now lay, As ſme 16 deg. 20 min. is to 90 feet: ſ0.i91 34: dege 
which becauſe it'is: obtuſe above go deg. you muſt ſubtract 
froma$0, reſts 46 deg-rhe acuce angje BD C, and chey give 
the Hypotenuſe 4 8 230 (:7. And fot D BlayAs fine ABD 
16 deg. 20min, to 90 feet: ſoisfine DA B 29 deg. 40 min. 
wo DB'/138 (4: for theplotting, if you mark how it is done 
- inthe laſt probleme, you cannot fail-inthis, . Butasffor £a4- 
king all chefe Altitudes aforeſaid, conſidering they are onely 
to be caken upon plain ground and that the chiefeſt uſe of chis 
$kill is to take ſuch alticudes as ſtand upon an hill: (For al- 
though ſeverall writers talk of taking the heights of Caſtles, 
Towers, Forts, &c: yer they deſcribe them all as if they were 
upon plain ground, whereas it is a common thing to finde a * 
\ Caſtle on hillyground: ſothat I know not one Author that 
gives any rules how to find the height of a Caſtle ſtanding 
on the top of an hill.) 1 have therefore here inthis diagram 
demonſtrated the ſame. Let A C F be D 
an hill on which the Caſtle CD ſtand- 
eth; I ſet up my Quadrant at A and 
I finde the line A C which is the a- 


G »s , = 
.* 
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ſcent of the hill to rhe bottom of che Caſtle 28 deg. of height, 
and'the angle FA D 3 deg-ro the rop, the difference .is - 
3 deg. which is the angle 'C A Dt: then 1 meafure-upin the 
lin# AC to B20dfdote where if you ſuppoſe-anothethari- 
zontal' BG parallel to AF, then muſt che angle 'G B C-be 
28,deg. as before, by £uclid,prop. 28. Element.1. there allo 1 
tike the top-line by my Quadrant, viz. BD, and finde-the al- 
ticude thereof G BD: 32 Urg. the differenceis 4 deg. which 
is the angle 'C B D and that taken -vurt of 180 deg; leaves the 
angle DB A\ 776 deg. by prop. 13. Element. 1,to which add 
CAD' 3 deg. facit 179 deg. 'that caken out of 180 deg, leaves 
ADZ i deg. alſoadd Cf BG 28 deg. te (GB godeg. 
' they make'118 deg. which taken from/180-degzeſts 62, BCG. 
prop.-49.' Element. 1.'and rhe'fame 118: deg. is the! angle 
D CB, for which inthe analogie we take 62:the acute angle 
or complement to-180 deg. forthe 'obtufe. Now to finde the 
, fides ſay, 
As fine 4 D'ÞB 1 deg. Compar: "1758 144 


"10A B 205: 2301030 
ſo fineC AD: 3 deg.  * 87 18800 
ro 'B D 6co. 2777974 


Secondly, Asfine D.C B 
118 deg. vel 62 deg. Compar, . 0054164 
to B D 600, 2777974 
fo line C B D. 4 deg. - 8843508 
to C D 47 3cheCaſtles height. ; 6557 26 


But this will not be found very exactly by plotting, by reaſon 
of the meeting. of the acute angles, & the lines running fo far 
one in another, eſpecially 4 D and B D,that you cannot di- 
ſtinguiſh their interſeRion, and thus alſo we have not onely 
found the height of the Caſtle 47 £,but alſo the reſt of the hill 
tine by meaſuring 4 Z 200 a part of the ſame line, and up an 
hill alſo, forifyou add B C D 1:8 deg. to { B D 4 deg.they 
make 122: which ſubtracted from 180deg. reſts 55 deg, the 
angie 
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C D B: Then ſay, 
As CB D 4 deg. Compar. 1156416 
ro (D47% Vh34 1675726 
ſo CD'B 58 deg. - 9928420-* 
toB C 776(2. #2760562 


whichadded to A B 200, gives the whole line 976 ( 2, Aud 
now jf you intend to begin your mine at B, your beſt way is 
to go 10 or 12 foot firſtin B Gline, as you ghueſs half the 
breadth of the fort to K, and thence draw-the line K L paral- 
telro-B C, which two lines are of equal length. Elem. 1. prop. 
26. and then. keep. that line up co che rop; for that muſt be 
your line of direction, that if by. occaſion of ſome rock, or 
other impediment, you are forced to raiſe, or ſink, or,go lide- 
ways,you may by beip of this line drawa on paper witha large 
ſcale,keeping account {til how far you are gone ia theſaid line, 
and by help of the Quadrant at each ſtation, be able to plor 
how much you are above or below your line of direion; and 
by help of your Needle to finde how far you are gone fide 
ways ; but your beſt way is ro draw one line-for aſcents and 
deſcents, and another for variations ſide-ways, beſides your 
line of direRion, and it will not be labour in vain alſo, beſide 
both theſelines to ſet down in a note-book the inches raiſed 
by themſelves above the line of direRion, and the fallings by 
themſelves, that ſo you may ſubtrat the ſumm of the leſſer 
from the ſumm of the greater ; juſt as in conveying of water, 
whereof we ſhall ſpeak anon. Likewiſe ſer down the variati- 
ons on the right-hand by themſelves, and: thoſe on the left b 
themſelves, and againſt what part of your direRing-line wr 
of them is. Thus when you come withinten or twelve foot of 
the floor, there begin your Oven. 


44 
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CHAP. XXI8K. | oy 

Of taking altitudes rrrreftrial by the Onal 

f t2"g or the 6: rad reron, 


He ſides of the 
uadrart SK, 

& K 1.(of which 5K. 
is called of Piti/cus 
the right ſhadow, & 
K L the contrary 
are nothing elſe but K 
of hes tet 
of arc a : of 
Quadrant, which ifs - re re——m—meess 
each of theſe ſides be divided by decimat diviſion , they will 
agree with the Tables of natural tangents, either of Bluxde- 
vil, or Pitiſcns, which holds in the contrary ſhadow, but be- 
cauſe rhe contrary ſhadow is not continued ſtreight on, bur is 
turned again at 1000; therefore there it begins to. be reckoned 
back again to ©, as M*. Wingates, or M". Gunther; rule is. So 
that nowifyou turn A S' down-ward , then K L will be the 
right ſhadow. 
| But to diſtinguiſh the right and contrary ſhadow , you: 
muſt firſt conſider whether your' Quadrant goerh with a 
moveable rule and fight upon it, as Psiſc#s harh it ; if fo, 
then one edge is always ptumb'd, then the right ſhadow is the 
horizontalabove, and the left ſhadow is, perpendicular; which 
if the ruler falls on it, the thing ſeen is lower then 1000 parts 
by his account. But by G#=thers Quadrat, which is with a 
plummet onely, and the centre upward, the plummet falls in 
the right ſhadow, when che thing is ſeen lower then 45. degr. 
of the Quadrant, or a 3000 of the Quadrat. But M*, Gu- 
they harh ( in my judgement) exprefſed himſelf in doubtfull 
terms, in defining right and contrary ſhadow, where he faith 
that the right ſhadow of a Quadrat is that which is neareſt 
ro 


4 "4 


fo the horizontal . May I not well- ask what hormontal line 
he” doth mean ? or where is there an horizontal line ta that 
kinde of Quadrat ? - Cerrainly there is none at all ; what doth 
he then mean ?-He meanethy that that is the righe ſhadow, that 


in taking any/heipht Ger moſt level; and fo ir -yith 
Preiſcus: and although Guxtheys rujes are: fully tufficient tor 


his Quadrant, yet willthey not ſerve to Piri/c»; withour ſome 
alreration. We will therefore beg leave of M*". Ganther tO 
bortow his rules, and co fir them ro both. | | 
I. ery point being given to firtde whether it be leve} 
Y Fwith de oaks by {Aomori thus. 

If looking through 'the fights; and ſeeing your defired 
mark, the plummet falls' in the the d: wn-righe line next to 
you, then it is right and level with the eye. But by the other, 
fix the ruler on the lower fide to the beginning ofthe degrees; 


then plumb the other edge next the centre; if rhen by looking 


through the fights, you elpie the mark, then is it level wi 
bottoin of the Table; or if you ſee by the top, then it is level 
with it. 

2. To finde an height at one obſervation by Gunthers, 

If looking through the fights and ſeeing the mark , the 
plummet fall-ng on x00 of the Quadrar, or 45 degrees of the 
Quadrant, then rhe diſtance berween the mark that is level 
with your eye it ſelf, is equal to the height aboye the ſaid 
mark. Bnt if the plummet falling there, you ſee below it 
through the fights, then go further off, if above, then go 
nearer. 

By the other, Firſt, faſten your ſights 6n 200 or 45 degr. 
of the Quadrant; then having plumb'd the fide next you, go 
further off, or nearer, tillyou ſee the rop deſired through the 
ſights of the ruler: then & looking by the over-edpe of the 
Quacrat, ſee ſome mark by it alſo : ſo the diſtance from it to- 
your eye ſhall give the height from the mark to the top deſi- 
red. And what is here faid of 1ooof the Quadrat to give 


the true diſtance, underſtand the ſame, the plumfner falling-ow - 


$0 of right ſhadow, and the ruler on 50 of contrary, then to- 
| I 3 give: 
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give a diſtance doubleta.the height: if 25, the height is but a 
quarter of the diſtanceyif 975, then three quarters: for as of- 
ten-as the plummer falleth on the parts of the. right ſhadow, 
or.the ruler in the other on the contary-ſhadow, as: 100, to 
cheparts on,which che thread failerh;or rule.curteth; ſo is th: 
diſtanceto the height required: and contrarily, as the parts.cur 
by the thread or ruler in the ſaid ſhadows are t0-100, fo is the 
heighe co'the diſtance. But when the thread ſhall fall on. the 
parts of the contrary ſhadow, or the ruler 00 the right; if 
they fall on fiftie'parts, the heighe-is double to. the diſtance; if 
on 25, it is four times as much as the diſtance : for as often as 
the thread falleth on the parts of the comrary ſhadow, or 
the ruler onthe right ,, as the parcs cut. by the thread or ruler 
are.to 100 fois rhediſtance co the height; and on the con- 
trary, 2s 100 areto the parts cur, ſo is the heightro the di- 
ſtance: and what is here ſaid of the height and diſtance, the 

ſame may be underſtood of the height and ſhadow. 

To finde the beight or diſtance at two obſervations 
by AM. Gunthers way, by the Quadrat. | 

As if the place which is to be meaſured might not otherwiſe 
be approached, and yet it were required to finde the height 
B C, and the diſtante : Firſt, 1 make choiſe of a ſtation at 'E 
(in the laſt diagram ) where the thread may fall on 100 parts 
ob the Quadrat, or 45 degrees of the Quadrant , or theruler 
cut the like parts, the dilbnce E B would. be equal to the 
height B C: chen'if I go further- off in a dire& line with the 
former diſtance, and make choiſe of a ſecond ſtation at D, 
where the thread may fall on 5o parts of right ſhadows , or 


the number 50 of contrary ſhadows, the diſtance B D, would — 


be double co the height BC, Wherefore if I meaſure the dit- 
ference between the two ſtations E and D,.and this difference 
E D will be equal both to the diſtance E B, and to the height 
B C: orif you cannot make choiſe of ſuch ſtations, I rake 
ſuch as I may, one at D,where the thread cuts 50 parts of right 
ſhadow, and the rule 5o00of the contrary; the ſecond at A, 


where they fall on 40 parts of their like ſhadows, Then w- 
' poſe 
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poſe the height BC to be 109+ ( for eaſineſs of-calculation, 
though it be but'16-) ifinde, as 5© parts are £0 100, the fide 
_ ofthe Quidrat;z ſo''100 the ſed height -to-|/z08,the 

diſtance B D. And'as40 parrsat the ſecond ſtationunto,xog, 
ſo 100 the ſuppoſed height ro 250; the diſtance BA. Where- 
fore the difference berween the two ſtations D and A ſhould 
ſeem -to be 50, and then if in meaſuring of it ygu finde-it 
more or lefs, the proportions'will hold, as from 3 ſuppoſed 
difference to the meaſured difference;ſo frondheigheto height, 
and from diſtance to. diſtance : as if the difference-between 
the two ſlations D and E being meaſured were found to be 
30; As 50 the ſuppoſed difference unto«z0,the true difterence; 
fo 190, the ſuppoſed height, ro 60 the true, height; and 200 
the ſuppoſed diſtance to 120 the true diſtance, and 250 at 
the ſecond ſtation to 150 thediſtance BE. - |; * 


CHAP. XXI11. 


To take the ſitu=tion of a plain for 4 dial, Vit. the decti- 
nation and reclination thereof by the 


P andoron. 


AF one edge of your Pandoron to theplain, and the 
plummetto the edge next you; if that edge be upright, 
the plain i« uprighc :- if it rec ine, take off the rujer ,-and ap»; / 
piy ore of the edges next the centre that are not divided to 
the plain,ſo the degree cut by the thread gives the inclination. 
But if it recline, then turn the centre downward, and holding 
that thread in yuur hand, moving itto and fro with your 
thumb upon it a litthe above the limb,till the thread fall on the 
centre : ſo the degree cutting the line, ſhall be the reclination. 
Or you may put on the rule, taking out the lights, turn the 
centre downward , and one of the ſides next it to the plain, 
turning the rule till the thread fall inthe middle of ir, then 
the fiducial edge thereof wi'l give the degree of reclination. 
Bur for the declination : Although you may go ſome- 


what near by help of your needle andcard,. if there be no 
iron 


'the wall-and'Sun,” thus: 


- 2 


mhthe- centre to: the pMin, and turn the ruler c:ll 

= $0 mn ers ono re - chread of the light nexr 
Sui, foog the midit'of the rule, all che fiduciall 

"WF ruler give the degree of«d&h . But you 

, her4t be taken-in the fore: noon'or after-noon, 
and likewiſe the moneth and day of the moneth: likewiſe you 


Ietaerbe ſameHoment take the Suns ?alcitude, thus ; Either 
ode tindedeigents Doo, od ph he oken 
df..che\ ges'On 2 - and pl e other, then 
raticebeedge of the Fable £o:the Sun, mving che, ruler- up 
"nd down, tilfthe ſhadow-of the thread in the ſight nexethe 
"YunFhine ſtreight along the middle of che rule, ſo the tiducial 
--edge gives the Sans. alcicadEipthie degree of the limb. Now 
ung cheſe things, your may finde the Azumeth either by 
lcuſation, or by yqur, oron., if you have Gunthers 
*Quadrint drawn on- it, Firſt, by calculation having the 
?'tnoneth arid day, you know the Suhs place by this rule: 
*10/ 167 11-11 "13 13 13 13 12/11, 10''9 
- Mar. Apr." Way. June. July. Aug. Sept. Offob. Nov. Dec. Jan, Feb. 
mw vro= &s &4' Wm = m Þ_ WW a X 
i2tens, 2 elevens,"4/thirceens, "12, 11, 10, 9. Theſe are the 
days of +each moneth the Sun changerh his ſigne , beginring 
with March. 1f the day you ſeek the Suns place be after the 
change day in any moneth, ſubtract the m—_ day out of the 
day you ſeek, and you have the degree of the ſigne of that 
moneth, Ex«mple. 1 defire the Suns place April the 25.16. 6. 
Tfinde by this-rule «Apr 10, the Sun entred xy, take 10 out 
of 25, reſts, 15 : ſo1 conclude, the Sun is in the 15 degree of 
x that day. | 
But if the day you ſeek be before the ekange day in any 
moneth,chen firſt you muſt ſubrratTthat day from the change 


' Uay, and then the remain always from 36, So eApri/ the fifth 
take 
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Q. ” 
egr. of y, that is.26 


EquinoQti 2 Aszhe Rad.to the fo 
e Suns greateſt rr RN degr. 30 mia. 
23 degr, 30 min, . 
06 
bois he diſtance from e nar TainaFtal to ER 
the edlination d 10 degr. 4 924254. 
which becauſe itis in 4 Nort cn igee, asY CAASAW, 


therefore it is North declination, and is fo much negzer then 
go depr. to the North-pole, ; the Suns declinationis, vis. 
79 degr: 56min. Now "add this diſtance, the complement" of 
the alntude, and the complement of. the latitude, all chree to- 
gether, and from che half ſumm ſubcraR the diſtance from the 
pole, and notethe difference. Let us luppoſe the Suns altitude 
taken about nine of rhe, clock in the morning forthe latitude - 
of 5 : degr. 15 min, took by the Quadrant as you are dire&- 
ed in Chap. :0, to be 32 degr. .then-proceed thus; The Suns 
North declin. 10 deg. 4 m. diſtance from the pole 29 d56m. 


latitude 5 2 degr. 15 m. complement 32 45 

the Suns altitude 32 degr. complement ' 58 ©09 

Now ſay . As the Radins gO, Summ 175 41 

to fine of the compl. of half fummy87 50 

. Alcir, 32 d. s.e.S.58.d. 992842,  hencetake 79 56 __ 

fo coſine 52 d. 15 m:;or * © difference 7 54 
$.37 d:,5 m, 978699. 
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to a 4 ſine 21 d.17m. 971532, 


» ” by 
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fine21 d, 17 m-Comp. Af; , 028467 
half furm 87 4 $Om.', .-  $99g6g * 
the diffetence. 7.4. 54 iti; 91381 
oe IE. 15.4: 20 mm, 1942 
wihetulf (971124 30 4. ww) 
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was theSyn when firſt it ſhone on the wall 


rhence 1h os wall-line through: che | 
centre, and. always the diſtance berwten 
the Eaſt or :Weſt-line and the wall-line is 


"A dedinatjon deſired\24 deg, 56 min..as 


in, Chap. 14. Now becauſe the Sun 
n i; at noons therefore it is.a South dial, and becauſe 
he.Sun ſhines on it longer inthe fore-noon then in the after- 
fore it js a South vg ores. age -ward 11 deg.56m. 
7 vig the day of the moneth eAprs/ 5, you take it in 
ng and the Suns altjtude-32deg. and the angle of the 
wall and Sug-40 deg. as afore, and you have Gmnthers Qua- 
drant drawa.on your Quadrant for your own latitade, and 
that you have your line of the Suns declination drawn on the 
ruler as well as onthe left-ſide of the Quadrant. And chas 
you deſtre to know all things by it without aay calculation; 
Firſt lay your ruler on che day of the moneth, ſee what degree 
of declination is cut by that 12 of clock hour which is proper 
rothe time, whether it be ſummer or winter, carrie that de- 
gree 


Chap. 23. The Faithfull Shrucyaor. 75 
| the Ecliptique and you have the Suns place. Alſo.curi® 
tor take the ſame degred in the decliation on.che leff ſide 
it gives the time of Suc-riſing in the for e:noon-hours and the 
ſerting in the after-noon. Lay the ruler on the deg. ofthe Suns 
alcicude in the limb reckond from the kfohind, ind. y 
deg. of deelination gives the hour of che day:carrie it tp th 
right-fide and reckon the altirude from thence, and the 
deg. of declination gives the Azumeth either forfurmo 
winter: but not from the North, but from th& Sowh.” Then 
may you caſt up your declination of the wall; baving your A- 
zumeth as you did before, or elſe finde it by help of ©icale'of 
chords drawa toward the top of the Quadrant on rtte*right 
hand with acircle of the Suns Radix; divided with two ©r 
Diameters, and marked with Eaſt,/South, Weſt, North; and” 
thereby wich your compaſles take your diſtances from your 
ſcale and ſet ihem out upon your circle. Further if yob bring 
your deg. of declination upon'your ruler to the Horizon, you 
ave the Suns Amplitude in the Horizon alſo {ay your ule © 
che place of the Sun in the Ecliprique it gives it right aſcenti- 
6n. If you bring your deg of declination to'the'Horizon, the 
edpeof the rule ſhewes ia the limb the Aſcentionall difference; 
which known, turn. this Afgentionall difference into time, al- 
lowing an hour for each 15 deg; and 4 min. of an hour for 
each deg. it ſhews' how long the Sun riſeth before ſix of the 
clock in ſummer, and after fix in winter. 1f you bring the de- 
gree of the Suns declination in fummerto any of che winter 
hours,and for morning hours of the one take the afternoon 
hours of the other, it gives inthe limb the depreffioa of the 
Sun below the Horizon. Bring the ruler to 18 deg. of the 
limb,.and ſee where inſummer the deg. of declination cuts 
the wintek after-noon hours, and that hour is the break of the 
days but in the fore-rioon haurs for day-light ſhutting in and 
the contrary; lay your ruler on the day of the moneth, make 
a mark upon the rule, where it cuts the ſixth hour in Faels 
Quadrant, then lay your ruler on the Suns altitude in the limb 


and your mark, which give you the planetary hour. But it was 
K 2 - .NOT 
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doron,ſo 1 may have work enough bur onely 
to ſhew the uſe of it in meaſuring of! ing of altitudes, 8& 


conveying of water.” They that deſire-more of the making & 
uſe Mie hel things,ler them ſee G=ntherys book it pero el 
theſe of it ler them ſee a little book thereof by itſelf ſold 
M®/Aeoxon at the ſigne of the-4r/as in Corn hil;together wi 
printed papers of the ſaid Quadrant for Zondewlaritude one- 
. But if any deſire the making of ic for other laticudes, ler 
aſe my Fate redivivns or Sun-ſhine of ſhadows, whete. 
itt they ſhall finde Gznrbers firſt chapter rouching the making 
of this Quadrantexplained, with Tables to-make it for a!l la- 
tirirdes chroughour all Zngiand, and allo Tables for all Heri- 
zomall "dials, and forall exe&t Soath and North, Eaſt and 
Weſt, and all decliners-from one eg ro $90” for each whole 
. a alſo for all Polars, and all theſe for nine ſevera!l lati- 
endes from 50 to'56, as alſo divers others curious dials Qua- 
grants and Nocturaals. | 


CHAP. XXIV. 
Of conveying water. 


| bt ha difference among our beſt Authours concern. 
ing the odds or difference between the true and water-le= 


vell. . M* Hopton in his 24% chapter of bis Topographical-glaſy 


faith, that afrerthe- ordinarie manner to briog it in pipes, rhe 
round muſt be lower by 4 inches for each mile, then'at the 
ing-bead-- ſo that 1 ſuppoſe his meaning is, if it-be 10 miles, 

ir muſt be each mule alike, viz ten times 4 and 4 that is 45.in- 
ches, or three feet nine inches; bur neither demonſtrates ic nor 
ives any reaſon for it. Again M* Diggs in his Pantometria 
{ib.1. chap.3.) faith that in ten miles diſtance, the water- level 
is below the true nine-paces, four foot eleven. inches: which if 
e:ery mile give a like we have five foot in a mile. And becauſe 
theres ſacha vaſt difference , 1 will lay down both Digg: his 
eule to finde it, and his example, as he calculated it in his own 
words: 


The Faithfull Sarveytur. Chap, 2g: 


not rgp purpoſe to ſhew allthar may Je mrobghe bythe feng, 
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Chap.24: The Faithfull Surw/eyouy 77 
words: his ruleis thus; Firſt it behoverly yourto . nw 
ſtance of the fountain from the place whither you bill .con- 
vey the water, whicty diſtance'you ſhall multiply Hy weſt: 
adding the off-come to the ſquare of the earths ſemidimetiens; 
andFrom the ſumm extra the ſquare- root, and out of whih, 
root ſubtract the earths ſemi. diameter, the remainlis tire diffes 
rence deſired. His example is this, Admis rhe diſtanee BE; 
argon Bo inp 
ogy ag 7 4 


, 
* 
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10. miles. The ſemi-dizmeter of' the earth E B yort' /ralis 
#1 "miles. But how the ſemi-diamerer can be Fort 1ralian 
miles, I cannot imagine: for if the ſemi-diamerer be 5011, the 
whole diameter maſt be 1co22, which multiplied by'22 gives 
220484: that divided by 7 gives 31498 the cireuriferencey 
which divided by 3 60 deg, gives $7 + /talian miles'to aUe- 
ree. , 

: Now becauſe an 7:a/ias mile is 1000 paſes, and ah Fm 
glifþ mile 1036,ſay, As 1056, 1050: 87 4.82; So'that by this 
account there ſhould be 8:2 Engl; mites to a degree, which 
was never heard-of; our common account's but Co. our mo» 
dern Artiſts hold 66, tae moſt thatever was reckoned of is 
leſs then 69, but this is 13 more. . 

But ſuppoſe the ſemi-diameter to be, as he ſaith, 5011 = 
K 3 tae 


: 


78 
| the diſtance'10 miles, each mile 1000 pales; each paſe five 
foot, the ſquare 6f 10000 paſes, that is i© miles, the diſtance 
is 100000000, and the ſemi-diameter' in paſes is 5011000, 
| the ſquare thereof is 25, 1101, 2100, 0000, add: both «theſe 
ſquares together, they make _  25110221000009 
hence'extra@ the ſquare-root,itis 501 160g £22242 
If hence; you ſubtra&t the ſemi-diameter in paſes 501 1000, 


there reſts 9 242 or 10paſes fers, that is 5o foot, 


#© 02232019 

whereas Hopton hath/10 lines 4 +, that is 45 inches, or 3 foot 
9 inches; ſo 40 miles diſtance requires 48 + poles. Now whe- 
ther we reckon the ſemi-diameter 5 01 1 1ta/ian miles, or 3436 
Engliſh miles, 60 miles to a degree, or 3780 Exglit miles, 
66 ro a depree, that decides not the controverlie, whether of 
thefe either Hopron or Diggris right, or either of them both, 
or neither of them both. | | 

Firſt for Hoptow1 cannotthink him to be true; for that he 
ſheweth no reaſon, nor demonſtration of it: and alchough 4. 
# inches may ſerve the firſt mile, yet I cannot think every-mile 
is alike, for this water-level muſt of neceſlitie be ſuppoſed ro 
be a right fine drawn or rynning from the top of the earths 

hemilpſcar'there making an acute angle with che tangear,and 

running between the ſaid tangent and the earchs Perimeter, 
ſuch as the rangent-line B Gin the laſt diagram. Now there 
may be infinite ſuch lines ſuppoſed between the ſaid rangencr 
nt the earths circumference, and is there not as good reaſon 
for all; as for any, for one as for another; there muſt be a 
terminus ad quem given, as well as a terminus A qu0. 

Beſides all this, all theſelines will be in the aire above the 
earth ; but the water muſt not run above the earth ( that is 
Gods decree ) but in the earths Perimeter. 

Therefore this difference of levels muſt needs be a line fal- 
ling from'rhe tangent-line, that runneth from the top of the 
Earth to any diſtance deſired, which (according to Dzgs) is the 
exceſs,of anHyporetuſal above the Radirs, or earths ſemi-dia- 
meter, running from the centre of the earth to any _ of 

miles, 


The Faithfall Survey, Chap, 24. 
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Chap. 24. The Faithfull Surveyour. « 79 
miles, poles, paſes, or feet deſired ;- or it is the natural ſecant 
of the arch which it cutteth. in meeting with any diſtance- of -- 
the ſaid tangent aſligned. ; | | 

In the former diagram, let A BCD repreſent the npper he- 
miſphear of the earth, E the centre, E Bor E D, or any of the 
Fnney parallels falling ona E D, conceive them all to be ferny- 

iamerers of the earth, B the top of the earth, B G the tan- 
gent line, B N aline in the airc between the tangent and the 
circumference of the earth : now for that it is impoſſible to 
make his example to appear to the eye out of the ſaid dia- 
gram, both by reaſon the ſaid ſecant falls ſo near the ſemi-dia- 
meterE B ; and that there is no apparent difference between 
theſaid rangent and the earths Perimeter, let us ſuppoſe the 
ſemi-diamerer of the earth both E Band B G, to be either of 
them 100miles, and let the diſtance BF be 40 miles, then the 
ſecanc or Hyporenuſe is E F, which for that ic is longer by FO; 
then E By therefore FO. is the difference of the levels found, as 
is before declared. 

And although Dsgs neither doth ſer dowa the reaſon of his 
finding it after this manner, yet it is eaſily perceived of every 
one that hath any underſtanding incrizngles : for it is but the 
finding out of the Hypoten uſe of a re&angle right-line tri- 
angle, having the ewo leggs given, and it may alſo be wrought 
by the Logarichmes; but with little leſs labour, 

Some think alſo that the line F Pis the difference of the 
levels : bur ſince the difference in 100 miles is almoſt inſenſi- 
ble between thoſe two, we will- onely demonſtrate it to you, 
and then let every man'uſe his own diſcretion. 
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* Let us ſuppoſe in this diagram A BF D the upper hemi- 

ſphear of the earth, whoſe ſemi-diameter EB is 3780 Engliſh 

miles, 66 to a depree, to which is equal both 'B G, andFM, 

and E D: for E Disequal to E B, Element. 1. Defin.15,, and 

BGandE D. Elrment. 1 Prop. 36. therefore” it is equal to 

E B, AXiom. 1. Element. t. and FM is equal to E B, Elem. 

I. Def I5. and BG, and*'ED Elem. 1. Prop: 36. therefore 

equal ro EB, Axiom. 1. Elem. 1 and MEis equal roFB, 

Elem. 1.Prop. 35. And becauſe in the other example we could 

not diſtinguiſh one tfting from another, becauſe of the near= 

neſs of things one to/another; therefore we will cake the di- 

Rance BF, which ſuppoſe 1500 miles, which { to fave labour) 

we will keep ſtfll in miles. 

Firſt therefore,to find EO;,EF, and OF, fuſtE O is = to 

E B, Elem. 1. Def. 15. 

for EF ſquare E B, 3780- it is 14288400. 

alſo ſquare BF, 1500, it makes 229000, 

theſe added make 165 38400. 

whoſe ſquare root E F is Engliſh miles 4066 4. 

Whence take E B, equal to E O. Elem. 1, Def. 15. 3780. 

reſtech OF, Engliſh miles 286 2, 
- Then 
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ar. 31 
- Then to finde' BEEF. 94.30! 24 i a& #4 3 #4. 13-4 
4 47 5-0 ane 


PESTS 1... .< 

to rangent 21d, 30m, of BEF, Hl 3e3 
whoſe arch is B O, whoſe natural tangent B F is 39694 parts 
and thatis eque{to L P, Elem. 1. Prop. 36, which 'is fine © 


23 d.24m,.. _. for as. 3780 3, $77492. 
| tO Rad. SO 1500 __ 13,17609T. 
toS. 29d. 24.m. * ' $,59$599, 


whoſe complement is 66 degr. 36 m, and the fine thereof MP 
91775, and the verſed ſine thereof FP is equal to L B 8225 


parts. 

And to reduce them into miles,ſay, 100000, 9225 : : 3780. 
311.FP. whencetake © F 286 4, the difference is24 £ miles ' 
difference in 1500, | 

But howcan we do ſo ? ſince MF. Froſt ( then Manciple of 
Emmannel Colledge in Cambridge, lince Sword-bearer to the 
Lord Maior,and ſince that a Secretary to the Councel of State, 
a man beyond all exception for integrity of life, an excellent 
Mathematician, one that brought the water from the Spitrle- 
houſe to Emmanuel, and thence to (rift; Colledpe,) told 
- me, that hecame upon a time (by mere accident) in the Fenns 
to a place where an old river had run down ſome four miles , 
and was brought fout miles back again in a new cut; ”and when 
they met, the water in the old was but four inches above the 
water in the new. Now the queſtion isthis, Doth not this 
confirm, orrather out-vie Hoptons tenent of four inches and 
an half co a mile, ſeeing here is but four inches in eight miles, 
which is half an inch for a mile ? Truly | think' not , for 
whereſoever you conceive your ſelf to be, there is the true top 
of the earth: if there you are withall neither abpve nor be- 
low the true circumference of the earth, ſuch as 1 conceive the 
Fenns for the moſt part to be; having formerly been made le- 


vel, as being part of the ſeg, I ſee nor but that the water may 
L run 


v2 


run both ways as well as inthe feexifancall fine my. as well 
as the four ryvers.inghe garden of Eden. Ape this means if 
the meeting place 'was not ſome bowing of the. es 
inches thick, fk not they have met of FIC: 

I 


Eynyong ſe) will confeſs wh 
B, the marr il ts Ce f0 0; 4 f youtura C 
moſt, w!: Cto rs {2 plcanp 
permoſt but B Merry 1 am not 
wonderfull yertuous fellow: heh L NO kihe, ann chen 
Fs ns If __ ay {l&ke chig , let him give us a 
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. Of Infiremen for conveying of water, and their wſe. 


F ar difiecer Sokcr above an ' 100 noles bon: 
you may bang your Pandoron or Quadrant on the pin of 
theheck, and then ſet up a ſtaff; or rather let one. hold ic vp- 
righe, | wr face toward you atthe head of the flo mo- 
ving a ſheet of paper Arey OWN, @ or.-10 
Ppolt off-in; the warer-way, ſhall dies. bim ng” gee 07 of 
your hand, till you having, there ſet NI OIEnTY 
phumb'd ic eyu Ink you. ſee either through the ſights , or 
over ſide of the Quadrant, the-nether edge of the paper; chan 
ving firſt, ſcrewed the ruler faſt, and. placed che.chin, edge 
theteof preciſely upon the upper Horizoncal liae of the laſtru- 
ment.+n0w-take nort-your ſtations above 10 pole at the moſt 
from your ſtandings, both 1 in regard of therefrations of the 
air which will deceive your ſight , as alſo for that though your 
Inſtruments be never ſo true, yet_if you fail either 1n your 
plumbing it, or in: laying your ruler but ene tenth part of an 
inch-falle; ( which is eaſily done ) you will fail ſo many tenths 
as are Tables lengrhs þberween-your Table & your tat, which 
xf your Table be 18 inches Radiws, and your ſtation ten pole, 
will come to eleven inches in that diſtance, enough to marr 
your whole work. 


Now 


hevthfltwighs. 


ures} means 46 wr P 
nalecand affich logs hind how our fond 


-wragregraks-ve tae ro chenthr ole of the per 
if both be alike, ther choſe ewo places rm Kr ; 
ſee which —— — — newa/fery 
enanp inches asthe' diffetentvis';obutif 
then you are lowet, 'and'then Lo encartriſnnt or''elfe nor. 
For it will never ran/higher —— unleſs your _ 
mer falls'do countervail your riſe 

Havmp'tbusfonnd difference, your muſt ih's nouihdok 
ienddokis Tables, one-for and; ahortier for rhe fatls 
ar each ſtdrion, with |cbeir-ritles of rifing and falling '6vet 
them, and the number of inches ar each ſtation, andrhe num 
ber of the ſtations 0n the left hand : and you may do well alſo 
to mealure che diſtance 'with a chain; and fer dowri- onthe 
righe ſide the diſtance from the ſpring-head,; and at each ſta- 
tion eo obſerve fome-mark. "And having all done, you'muſt 
caſt up the Tables each by ir ſelf, the inches of the falls by 
hindabies, and the aſcents by chemſehves : chen ſubcraR che 
leſſer total from the grearer; if- che 'deſcents be-moſt, ir will 
ran, fo that there be no ſtatiun inthe way that 'is higher then 
the ſpring-head : which if you ſuſpe, caſtup both your Ta- 
bies/ohely fo far, and you may eaſily know. 'Yet if itſhould, 
that will not cut you off altogether : for though you cannor 
help your ſelf by digging deep; yetit is hard, if you cannot by 
going abour. 

Having thus meaſured'iand found the iiferenice; you may for 
triall-ſake exchange places,and ler him ſtand where you ſtood, 
and do you ſtand at the fountain. If there you finde the de- 
ſrent to be the ſame as you did before, all is right: and thar 
you will hardly do, unleſs your Inſtrument be both very large, 
and very exact. 

But now you mult know, that there isa difference between 

L 2 you 
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berween the ſpring-head and him, and ——_ 
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le "a -tight, fine; i6-yoo 
en theiorhes ERn—_y the- Inſtrn- 
ment any Ways. * 

1» Apain;: fo fat a5.yow poinealvredd oe, depdacheve tnce 
ferry maks level, yaumay eaily'bycbem (er-up a third and 
fourth as far 45. it goethin aſtreight/:lidge;and when'itcurns 
then uſe your Inſtrument as afore. 

Atl it ſo falls out that water is tobe brought out of fame 
pond, on loving: __ bore-holes:in'.rwo boards like 

trenchers, and ſharpes ſticks'af equal cheighr with white: pa+ 
po: .onthem, if the boards ingot in the- water, rwo-afliſtants 

id the ſticks that you may 
with them, with a mgrk-upon A agreeing level. with the other 
marks; if. they ate too high removethem lower. but both a- 
ip or. ye own higher, &-contra: . onely. take juſt notice 

wo are above the water, and then go on with a 
CA Rb long as you go ina ſtreight line, and. then 
ule the Inſtrument as afore. 
Alſoit may happerthat you deſire to bring water from ſome 
ſeio or head, but you have neither level, nor level water, nor 
ghe water-way, but you ſuppoſe it will run, and the way 
is —_ pe ,and you would willi ; 
begin at the head, an make a little trench of 
= or four pale long towards the way that it will run 
ſtreight, whether this be ſtreight or crooked it matters not; 
then ler run ſo much water as may onely fill chis trench: if you 
finde it dry , or ſhallower of water at the head, then ar = 
other 


et-upa third in a ſtreight line 
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Chap: 25. The Faithfull" Surveqonr. 8 
other end, it ſhewsthe ground to be falling ;- then do the like 
with three or four poles more, till making the wacer to fol- 
low you, till you be gone three or four pole in.your-ſtreight 
linexthen having filkd-it chat the water may end levelar xh 
ends, ſtick up:two fticks, one at one end, the other ,at, the 0- 


ther, of 
$9 08 10 or 12 pole in the ſameline, where ſet up a,mark, 
that you ſtanding behinde it, and looking to the migdle mark, 
either al} che tops orall the bottoms, according -x0'which you 
-meaſured+ your equal beights, may agree; thea4f. char ſtick be 
lo th the mark then the other cwo, it ſhews deſcent; 
if any rifing places be in the midſt, you may ealily finde their 
Tiſeby ſetting up a ſick, and meaſuring it as before. 
-*'\ Buefor long diſtahces, alrhough-} haye fully ſhewn the uſe 


about four foot aboye the water, "4 
0 


For find- 


ing how 
high you 


'of it already in the Pandoron; yes, becaule of, the ſhortneſs. of muy [z: 
the lines; there is as little reaſon for to uſe: that in doubtfull your cock 


ia a bouſe, 


caſes, as for one to ſhoot at wild-geele a furlong off-with a ſee the la 


piſtol, or to take on obſeryation with a Quadrant of 3/inches 
Rading. 1 will therefore here give the making of a, moſt ex- 
cellent Inſtrument, ſoon made, and cheap enough. Firſt, lec 
D A Bbe apiece of deal, or ſome 
light and ſoft wood; about-rwo 

\ inches ſquare, or inchand half, 
BB] and ſeven or eight foot long; in 
Hb _ | che upper-ſide thereof let there 
E F - be a groove or chanel; made 
with a round plane , hike the 
| chanel for a bed-cord, about an 
| inch wide, and of like depth: 
likewiſe let E D and FD be two 

C pieces of an inch broad a- 

piece, and a foot long, and half at inch thick a piece; to make 
brackets to be lapp'd one over the other at D, and likewiſe the 
beam with ſcrew-pins made of pieces of old _ to ſcrew 
onely into the wood, withour any forills at all, and likewiſe an 


other piece D G of ſix foot long, a quarter of an inch thick, 
T I and 


page of 
thy Book. 


"> 
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and-aninch- broad, with"a jage-ftroke down ſomerhing 
roward one fide of it, that yoa makethe ſcrew-boles befide 
it: this nas ny ems ne with therwo brackets, within 
an' ind of rhe end, all chree-wirh one' pin. © Alſo you mult 
ſcrew itto'the beam at C, that the jage-ſtroke may be' exact. 
Iy' perpendicular to the beam: this hole muſt be bored cloſe 
CO EDES en Rennes 
beam you may on a* piece of iphreen 1 : 
in rhe nice." 3f-ewo inches broad and” un inch bick © 
thicken it; becauſe juſt iti rhe middfe you muſt make an hee 
ſo _—_—_ ſo deep, that it may firto go on the 'rop of the 
three: foot ſtaff} or foot of the Pandoron, when it and 
the neck ate rook off, yet you'tnuſt rake heed/you'bore/ irnoc 
ice ro theEproove;/and tet it go on as Riff as" you 'can;poſli- 
.- Alſo at either end glew-on'« piece of an inchthick; eighe 
inches long, and of the breadth of the beam, or 'nayi them 
on to the beam, and cut the baſesrrue andſquare® then ger 
two thin fights made after the manner of this figure, eighe 
inches long, and nayl them on raithe ends'ar A B, fo 
that'the ſight-hole of -rhe one may look over the flat | »* 
of the other, and when you will uſe ir put it on the 
Naff, and pur on a plummet and thread of the length 
of the jage-ſtroke ; then'ſer it up. and move jt by che 
feer till the plummet hangs righe with che  $ froke Y 
the 


then fill the groove with water :-+f ir be cruly plamb'd > -— 
and'that ſet perpendicular to the beam, then may youHill 
oove ſo full of water, that it will riſe ſo, high above the 
wood at both ends, that you may thruſt a needle through 
it cloſe to the beam, and- yer the water will be above the 
needle. 219791 | 
CHAP. XXVIL 


Of flowing of grounds. 


Tne inteat is nor here to deſcribe the manner of making 
engines, Tlaces, (ochlexs, mills, &c, to mount the wa- 
| ter 


__ 


mn_ GS Ra R Teas «4 6 & R< #5 a a 


fiowed; fo thar,” 
dry years in a mead 


although naturally in ocher 


and muddy ſubſtance, bet 
in the ſpring , either by 


Virgil hath it, 


--- huc [ummi: liquuntur rupibus amnes, 
 Declivemque trabunt limes. -== 
And in another place, 

Et cum exuſtus ager morientibus eſtuat herbis, 

Ecre, ſmpercilio cliyvoſs tramitis undam 

Elicit, illa cadens rancum per levia murmur 

Saxa cit, ſcatebrisque carentia temperat arva. 

And doth not all the world know how the river N5/u, fats 
with his fhme the whole land of Zgypr? 

Bnt now having by drains and dams brought your water to 
the higheſt part of the ground that you would flow, you ſhall 
cut a little trench, as level as you can ghuels by the eye, which 
in your ground let not be above nine inches broad, and ſeaven 
or eight inches deep;fo going not above a pole at once, laying 
your rurves on the lower fide of the trench and cloſe by ic 
with the graſs downward, that, if you think good, you may 
pat them inagain, or-carrie them away: and now let in ſo 
nfach warer, as will fil np that trench. 1f you have-the water 
da little, it is the better; thar ſo, ſtop- 
acurf, your water may run oyer in any 


ran over at the 
ping your tr 


—- 
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ter withall, as beingtoo great a | 
ground of nine or tenacres: for it _often'falls our, that if 8 
piece of ground bs' ten acres, yer all of ir will not be- over- 
ſaperabit epwri yerthis'] have ſeen in one oft 
w near Harrford, that one man, ha 
piece of ground encompaſſed with the river, fowingitm 
five pound of an acre of his firſt crop, where his neighhour 
made ſcarce twenty ſhillings anvacre of the ground adjoyningz 
rs before as good; Yerthis i5 
not comparable to Jand-flouds;' for theſe; partaking of a ſlimy 
brought into meadows or paſtures 
ins, dams, turning of trown-dit- 
ches, ſewers, high-ways, ſtreets, filchs, do borh-moiſten and 
fat them; wheras the "river-water fats nothing ſo. much; as 


charge-for a {ml} piece of 


great coſt; we 
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place!” But if you are riſeafo, that the water will nor follow 
you; then you ſhould Haves ſpade for themonce with'a Jong 
cr6oked handle crooking up: likee .fire-ſhovel, that. there. 


with you may deepen your trench; and-cake our\/the moulds; 
and + wks z little lowerithe next time, till making. the wa- 
terxo-follow you as-you go-to the further-ſide of the ground: 

aPthe ' falls you may-make a crols. 


erench;/ one or _ inthe rn on at annoney 
downward; and at &v 2r or five pole make 
Fefars way you did arthe firſt, tilbyou have doner. ſo that 
you ſhall "no -water-level for-this work, anleſs. perhaps 
you need\itto 'try whether it will come to the ground or no; 
4fyow'are to bring it-over ſomeditch or brook, where the 
water is lower then -your water-way ; then muſt you either 
makes bridg over ir, or elfe ſhoot four boards, and. nayl them 
together,- and "make a trough, which may lie both under the 
ditch, and through the mounds of the ditch. 


CHAP. XXVIL 
| '.,, Of drayning of gronnd:. - 


bf hee drayning of grounds is often found to be as adyan- 
tageous and profitable;” not anely in arable, butalſo in 
low meadows; and woods, and bogsupon hills, as the flow- 
ing of them: if not far more, by reaſon more grounds, for the 
moſt part, will be drained, thenflowed, bothin leſs time and 
with leſs charg. $4 | 

The Inſtriments for this work may be- a plow, ſpades, ſco- 
pets, ſhovels, and bilk, and forks. 

In ſome Pariſhes they have a town-plow, that will hold 
eight or nine yoke of oxen, 'and a couple of horſes afore for 
boys to ride on to guide them, and three or four horſes 
with drivers on them, others to hold the plow ( one one 
while, another another while ) booted up to the middle, 8- 
thers following with bills, forks, ſpades, ſc , ſhovels; that, 
if any gra(s, or turf-ground fall in after ow, ſome may 

cut 
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cut it to pieces with their bills, and others throw-.t out with 
rheir forks; but in-plowed grounds with ſpades, -{copets and 
thovels: thus yearly, about e4/l- Saints, dothey ſerve their 
peaſe-ſtubble; barley-ſtubble, and ſow meadows, eſpecially 
ommons. '\But this plow muſt -havea piece of wood. either 
ns or-cotered to the right- fide of the beam ſamewhac to- 
ward the fote-end of it, re make another coulter-hole; that 
in-fward-ground you may put 1n'another coulcer, that may 
-cut both fides of che furrow: and let:the ground-wrilt be five 
or fix inches broad, and the broad-wriſt be longer; and'ſtand, 
out broader then the- ground«wriſt by an handfull, ro throw 
both earth, and turf a good way off. Bur, if you arein cdlay- 
ground,you may make a broader point then on ſtones. or - gra. 
vel;but howſoever lethere-be a whole pan and a finne-ſhare. 
Thus if you will make any new-drain, ditch fur quick-ſet- 
ting, brook, or river: firſt ſet up your mark at each nine or-ten 
pole on both ſides for the riders to guide on the horſes, then 
plow once all over that breadth, and throw out- che moulds, 
then ſet your horſes ſingle, and wich any other lighter plow 
plow again' and throw out, till you are deep enough: thus 
may you do morein an hour then in three days otherwiſe. 
'. Likewiſe, 1 have known divers: high-ways, where one fur- 
long hath abutted upon them, and another. run{ong-wiſe by 
the tide of it, where the way.-hath not been above a pole 
broad, that the plow continually carrying out moulds upon -it 
hath ſo rayſed that lia(y-lide, x to it hath been ſo linly that 
not a loaden cart hath gone on it in harveſt or hay time fince 
the memory of man, yer the moſt neceſſary harveſt-way, this 
have | mended, and made level with mine own plow and mine 
own people in two hours, a quarter of a mile together; and 
the like have } done co raiſe a road-way in the middle by 
plowing and throwing up both ſides, 
Allo t have known one MF. Fie/d of A/pley-bury itt Shid- 
Jington pariſh in Bedfordſtsre; who there ex his plow made 
a larg moat onely by plowing and throwing out the moulds, 


and making a ware for the horſes to go in and our. 
M The 


p +: = 


go The Faithfull Surveyor. Chaps 27, 
Herordie, ks adrice was rogue bog lenſing of 
dſbire, his advice was | : a 
dront. whicl, wes. filed wich. Honw rin | 
land-flouds, .neither could they, dig it- with ſpades, non; ſtrike 
. in« martocky if they didz, the water-would fly in their faces, 
and the cold water overflowed the banks winteraad ſummer, 
on 3 mr he gets @ ſtrong plow withia narrow. 
Codftbreof labourers yoomm rye ſhoyels, and: throws | 
out what+ the had. raiſed; and then to another 
hour: i the : and chus,made quick without 
trouble or tet = dat? 
+ Another time che ſame man ſtock'd up a wood; and havi 
onety ſtockr up the wood, he makes a plow, whoſe neck nw. 
le were both: one piece: with, this plow he plows this 
nd, and never digged at all, onely he had two following 
im with mattocks, that if the plow was hanged inthe. middle 
of agrear root, that the horſe.could not break it, ghen they 
cutitin ſunder; » > | 
- And: laſtly, one exploit more was by a.-plow done by 
Mr, Taterney of Hexton in Hartfordfaire Eſquire, Lord of the 
Town, who (becauſe their bigh-way to Lavor-market was up 
an extream ſtoephill for two, or. three furlongs: ſpace, and of- 
ten-times both in froſt and rain ſoexceeding ſlippery an horſe 
could ſcarce ſtand, being all a rock of hurlock; ). gets a 
plow, and che neighbours willingly bear him company : they 
plow about ina ſpirat ine, and ſo plowed furrow after furrow, 
—_ "ay. turning all = moulds down the = _—_ when 
ey had plowed it broad enough once over, then t in 
and m4 re three furrows of the moulds ca wand. 
the- higheſt "fide deeper: thusdoing, till they had made. the 
higheſt ſide loweſt onely by plowing ; ſo that they can now 
draw five quarters of wheat more. eaſily up that hill with 
three horſes, then up the other with five. 
And thus have we the-way to drain ſuch grounds , wherein 
you may have the help of the plow. It follows: now- to ſpeak 
of 
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of thoſe that muſt be doneeitherchiefly bythe ſpade, or one- 


preſently- 
- Butifit fall outthatin a' 


_ theſe in the middle, let them be two or three foot-longer then 
the breadth of the dicch, lay them edge toredge,the lawn fide 
upward, nayl ledges on theout-ſides} and{ay gravel or earth 
on the top, and ſtopup with buſhes, or ditch up, or both, the 
old going over, { 


For bogs and quagmires. 

Theſe for the moſt part come of ſpewing ſprings that arein 
a vein moſt commonly of gravel; near the ſuperficies of the 
ground, and drawn Nl more upward by the heat of.,che Sun, 
orelſe in ſuch places as formerly have all water, as: the 
Fenns ſometime have been, and {o growing of, weeds art firſt, 
they rotting have turned to earth, and the crop,thereof every 
year turning to earth, in proceſs of time ſwells and grows up 
to a great height: as is manifeſt by divers rivers-formerly navi- 
Sable, now quite grown up. I have feenin algox-moor the 
M 2 roots 


- i i 
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the botromoof adrain, about a 
within three pole of the firm 
| ke of theaxethacifelled 


river. Thirdly, there is evident 
mentign of .a very ſtrong C He, araplace called Bealowz (itu- 
ate upop a firm rock of hardred ſtone hard bythis moor-fide, 
and now it groweth-daily more ſolid by draining; and 1 per 
ſwade my ſelf will ere .long come to be firm paſture: yet: I'do 
Grades ſelf it will ſcarce be ſo profitable thento the 
owner, as now it is. I remember before cutting of- turves was 
known, a.man might have bought in #eſtoning-mbore in Bed- 
fordſhire an acre of meadow'the free ſtate tor teri ſhillings: 
nay it was {0 bad, that ſcarceany man knew his own; they ſo 
lietle regarded it; yet ſince they have made fourty' pounds of 
an acre, and yet have their ground Mill, which in:30 or 40 
years they make as muctmore. Now if your bogs be fo ten- 
der, that one cannot go onthem, then at the upper part where 
ic firſt riſeth make a large & deep ditch, ſo deep thar it may be 
lower and deeper then the {prings by a foot or two. This con-- 

ve Fo, that no, water rtiay ſtand in the ditch, ſo-that the warer 
+ of the ſprings may ſo be cut off; making a ditch , chough 'not 
ſo- big, round about: and when- it hath drained thus a while 
that' you can go. upowit, then dig drains with turf-ſpades 
aſcue upthe hill, as deep as you can,” and-ſfome- twenty foot 
aſunder. And' thus (.in ſhort ſpace ) you may have eicher 
good-turf-ground,,or hop-ground, or. Orchard , or paſture at 
your pleaſure; _ 


CHAP, 


' Mw 201+ WF rr yt furra +10 
5. 1025-+ 065 Ot Bes HAV ALI- een etc ef 
+ Toxk rms ares ef ar #; or with, i * 
2}. 5 5. ad ar OguRt the wes. of 0 2c 
F-it pre an tg ns .riKe with th 

F teeth; md diag but'the weeds Itkewiſe for the | 
mud-pary, which is made” of Heback of anarmour, WakO'Y' 
focker/andiMlieche fitrle'<fid forked; an "Aacie, and} it 


Clap#18, 29, The Faithfull Suywejouy. 93 


fonr inches, and rivet tn the plate; then rivet andrher” 
mt; wy both cloſe by et,an ito chb bort WE -. 
of thePlate to ſtrengthentheforks! ſerrinÞ'ik coming tobard!” 


youas your C_ doth. Then;if there bCmich-mud; draw 
outſome of it firft all along thetirch, atid when rhat is Hard, 
ſo that'yow can go upon it,'then draw ont more: Thus may ' 
you go toit when you will; and ſefﬀve (hen you will, withour' 
d you, or damiiiing the water.” And thus one man will 
draw 'out*as rriuch in an hour!'as three med will throw out 
witly ſcopets:” meatatny | a 


F as 


| CHAP RETRY * ns 
Of c{ranſing 4 Pond ſix or ſeven pole, broad being grown over 
-  Withacoat of weedg, that it will near bear opts. vric \ 


without, abating thy, water. 


fo. ſhall. for this parpoſe ger a boat and a haling-line; 
geod ſtore 'of drags, cutting-knives of "bbth ſorrs, ſuch 
as they cut mows or hay-ſtacks with, both like ſirhes, and 
ſtabs:;, alſo wheel-batrows", 4nd half-inch” boards of fix or 


3I\ 


\01 


ſeven foot long apiece. If this coat of weeds be vety ſoft, you 
were beſt ro nayl wwo boards together, with ledges like a 
door :' but if it be any thing hard; let them go ſingle. Then; 
begin with-your crones or drags, and cleanſe the'out-figes 
with\them firſt as far as you can reach, and' let the barrows 
earry away out of your way : then take your boar andſpret; 
and for-want of a boat take -a Brewers cooler, and let two 
folk.go into- it, and row your ſelves to thecruſt, and laying 
M 3 your 


s - 
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| boards dn it ;and a on'theri/cut with your 


as the board, then tae up that 
other, -irid temove it b 
atſtand drithe bank; 


yk | 
4 ela 
water, and fr off » 
gens ry, 
w then having ene tie Samate 
\ fides round abour, kf your crones into one ſide of the 


| core or cruſt, and trig if youcan draw it to the bank-ſide (for 
theſe kind ofcores nevergrow to the ATE Hana ww if the 
water be deep) which if you-ſo.draw ir, chen ma 
ing on the bank finiſh all with your crones. But i il you, you — 
move it, then” i your ſithe-knife, and help of your dores 
and boards, you thay flitir alf along, either in the midſt; or as 
mo you! think you can-move at once. But now becauſe 
move your boards and dores COINS is 
har er to'do then ſide-ways) your beſt way js to have a hook 
at the erid of your haling ih and make a mortes at one end 
or both of each bog, © Fa "thus put the hook-in the mortes 
of the hinder doot.and i it a little at the end with a cou- 
ple of chifils, or ſuch like, - draw it” till it is ertteted upon the 
tieatherdore,” then having a board lie by the fide of 1s, ſtay 
your ſelf brt ir, till the Kinder be drawralong upon the other, 
and lie foremoſt, andthus'may you divide and draw'piece af- 
rer piece till you have finiſhed. n 


CHAP: XXX: 
| Of cleanſing of water. 


Home time You are to bring water to an houſe; but you have 
nbne | but ſuch as comes from noyſome places: 1 now to puri- 
fic ſuch water, if you make a'trench of a foot and an half deep 


and 


_ ab Duma oO£A RX ©« Sl es E 
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and three or four pole ori wh 
NT Te cut ig 

the lime-ki hen il in 
fill it ap wi cas 
af or a tg 
if you cannot, get 
it-greatly 

reg 


de 1 wine nel EEE nai, lewikmiſe 


as high as the water riſerh in.yqut Rn one an Ry 


uſe to lay their brieks: ſq will will cheenees chaſe 
a TITHA the clunch, 


CHAP: > » 2 4 TO 
Of quenching an houſe v4 fire. 


He.Inſtruments for this purpoſe (not to ſpeak, of the wa- 
ter-ſquirr, which will chrow a whole hogs-head of water 
to the top of an houſe at once; for that, ſueh are ſcarce tq be 
had; fave in ſome great Towns or. Cities ) are pikes, ſpits, 
mawkins, pike- ſtaves,. forks, wet-blankets, ladders, buckets 
ſcopets,' pails, &c. and the materials, water, coal dut,turf 
aſhes, wood-aſhes, ſand, horſe-dung, daſt, dirt, ag dinextre- 
mity even dreſt-grain it ſe'f. I know you will think it ſtrange* 
that I ſhould mention pikes, and ſpits, duſt, ſand, and aſhes; 
but I ſpeak on often experience, that foot men, that know 
how to uſe theſe things, will ſooner quench a fire, then 1c@, 
that go to work with ladders and buckets to ſtrip houſes, and 
hooks to pull them down. It's a miſery to ſpeak it, when the 
rude mrflticude are once come together every man will have his 
own way. If it be a dwelling-houſe, fome will buſy themſelves 
to carry out braſs, pewter, but their chief aim is at the mony- 
cheſt; whileſt others wait to take it of them,and carrie it away: 
others perhaps, of more honeſty but leſs wit , will be ripping 
the houſe, and ſo let the fire have the moreair to burn the 
more violently;that, whereas they think thereby to oe _ 
ou 
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hoaſes that are- near toit, (for the moſt part ) 
onely- way to fire, TEN cer Ne he 
more is r, and .ghe farcher of fire will fie. 
I Innes 
ur for you, 1.ſhall en | ung ) 00 give you 
directions, you may wich þ Jeaſt belp, 
howſoeverit.comes.. ...\. 


N ae Re © 2 3 3 $45 4 on 4 T, 
2 Thea chs...16{abe.in | ear 
any meags open any. vent 40.let. it out, eſpecially upwar 
bockcher flop all the-hgles you. finde: If theſopt of g- brick 
or imney be on-fife, diſcharge a. piſtol! twice or thrice 
upon. 1t ; ſo ſoot and fire all falls cogether, If it be a 
wooden-cbimney, and thatall the timber, both gragnd:Flls, 
ſtuds, maggle tree, beams, and 31} are.on fire at once, theg, figſt 
with your pike-ſtaff, fork, or ſpit,rub.down all the coal, ghen 
throw on-warter, and then aſhes, and all iggone. Ant thugdid 
I my (elf, all alone, queach a fire at Y:ſtoning in Bedford/hine, 
where.coming that ,way accigentally , and;meeting a woman 
coming out of; a yard wringing her hands and crying, I asked 
her the reaſon, but ſhe gave we no anſwer, ( whether it, were 
for.that was a ſtranger:to her, or. whether for grief ſhe could 
not ſpeak, 1 know not:) byt away ſhe runs as faſt as hogen 

*I fearing ſome ſuch matter ran into the yard, but finding the 
doonlockt, gad. bearing withall a fluttering of fire, I took up 
an hogs-trough which lay there, and-ran againſt chegdoor, and 
broke it open, and went in; where I found a buck of clothes 
ſtanding,on a tre ſole, and a great many turves under it almoſt 
burnt outz.yet the buck had no hurt, but they had fired the 
end-groundfels,ſtuds, and all the timber of the chimn&y. 1 ha- 
ving been.at the Fullers earth-pits, not far from Obxr», to: fur- 
vey them, had the foot of my plain-Table in my. hand, where- 
with 1 rubbed downall the coals, and: then took the buck- 
cloth by all the four corners, and threw np the afhes into the 
chimney, and finding a pail, .1 ran. and fetcht turf-aſhes and 


water together, and. quenched all quite in a quarter of an 
hour. 
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bour. All Oe habe nnd, , 1@ F'was going 


thence, out ar the pare!'there/came 
half 4 pos whiz he oufof rhe eld from __ 


wa theſe I went back aglin, 
KAY wy prevailed wth them 


loneand willed chem by all means to keep i oy 
if they found any holes thac it could come out ar, r 


with dirt or cow- dung, add throw-dirt. or cow!dung on 
the thacch if they would, and if they ſaw ary eftnace tee irrthe 
chimney. to cover it with a wet blanket | 

If ic be within a dwelling-houſe, on any ground: ſels, or 
ſtuds, it is eaſily quenched, doing as afore. 

If it be between parget loft-boards, ethipclocrer'd it 
breaks forth, lay on wet woofiendlothebeindforts,com-dagg, 
or hor-dung, with water, afhes, or ſand. * 

If it be-6nthe inſide of an houſe either charted or tiled, 
between the parget and the roo, coverthe out-ſide with wet 
blankets, hair-cloths, &c. that neither the flame ger out}-nor 

air get.in, And on the inſide be ſure there be no vent 'in the 

, bur ſtop it with cow-dung, &c. _ 

If i itbe on che our-ſide of a roof,-cover it with wet wool- 
len; or on the40p of a mow: and throw no water; but aſhes, 
and, horſ-dung, &c. 

If it be on the inſide of the roof of a thatcht houſe, cover 
the out-fide wich wet cloths as afore. If thete'be no parger, 
your onely Inſtrument is a ſcovel, or mawkin', or>mop often 
wetted, and with them ſweep downhe fire, And thus | and a 
boy with a ſcopet, throwing in mault inſtead of, aſhes, « did at 
Tame querch a thatcht-houſe; adjoyning to Another in- the- 
market-place, which-was.on-fire in eight places at once'on-the 
inſide, hard by the eavs, yet being new thatch and. hard/;*it 
glauncedupto the roof. and broke notour, till ic cathe ar the 
ridge, where were on the gut fide*as many people as could 
ſtand on ladders, ready with water, that no ſooner could a 
flake of fire peek out of the ridge, but ſtreight they falured 't 

N with 
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with a -bucket-of water : but for' all-thazyſo ſoon 4s the fire 

had broke out atthe eavs, (which: had been, had not we two 

eged it, ) they muſt all have ſought \# te way down, or 
have gone 


through - tmetjene.. N 
br” ir begin tſkewite upon of fax! cover it with. 
verlets, 5-erky bair-cloths, &c,' and throw on aſhes. 
be on 
cloths bFore it, and cover it-at the top, that no-flame get our, 
ri rs fore-ſ Fane recon ret as poſſibly youran: 
howto6.quenc in atiy 
houſe, Chove | or ho write ty > ſhall begin, wichour 'pulling 
down. Now to prevent fire coming from another houſe, co- 
ver it with hair.cloths, coverJets; &c.-and throw,on them wa- 
ter'd-aſbes, dirt, dung, &c. Alſo if an hvuſe be pulled down, 
_ meanset it lie there; but;:be it what'ir,will, rimber;, or 
n; hay, or ſtraw; quench ic throughly, 8nd get carts and 
2% -withit into the field, and there ſpread it. 1 ſaw one -ac 
2 in Bedfordſhire at one Francir Wodward's, who had 
his barn burnt down,,that it kindled again in” the carts: before 
they got a farlong from home. - And 1 have heard my Father 
ſpeak of ir-oltefi, that there was a Parſonage-barn, wth much 
cornin it, .downart _Leighton-Buez.ard, where he wk 
born,and they did carry it away,but watched;it continuak- 
ly ; but for eight nig —"— ſtil abour mid-night it broke 
onagein; thr hey par Ae 67 vs forcedto ring hoon preg rye"; 
all away at laft,. t them with watching. 
; If anyſha 4 it- doubt rg by. wore of theſe things, 1'defire. 
him ro pb rb of theſe five things 
Firſt, . He ſeeth dayly, that an a extinguiſher pats Out a cans 
dle; yea a cantfle puts our ic ſelf by turning the flame: down- 
ward: then a blanket on a chimney, or any where elſe, much 
more. || 
Secondly, If any doubt the blanket will born; ic may be fo, 
if it have holes in it: bur they are eaſily ſtopt with throwing 
on horſe-dung , or dirt, And for both theſe let him try this 
concluſion; Let him take a woolen rag , and burning rw 
cither 


ſide ofa mow, hang wer hair- cloths, or w Ay 
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| of wood; ſta-coal, or turf, (which of all otheris hard - 
eſt robe exti , and therefore” we uſe to take a piece . 
of turf and wet it, and rake it up in the aſhes ro keep fire, yet) 
let him wrap this coal ii his: cloth, or lay it on the” hearrh, 
ry _—_ ircloſe that no air tan get in, and your coal quick- | 
ieth.'"!: 110 Oe” 45986 and | 
Thirdly,” Ask any ſotldier, 'and he' will tell you, that the 
belt way ro. puCout his'match-is'ro pitt irinto the morth-of 
his piece with the coal down-wardite® oo OT 00 
; Fourthly, You may eafily ſerthe effect of dult, ſand; hotſ- 
dung,cor fuch-like; if ever: you ſaw” an” hearth 'of char-ebal 
burnr, and quenched, ©) - +4 5 % 117 
-;Fifchlyy If's*mow ſhould be covered' at the top, and not 
at the end, you will ſay it wilt barn: anderneath like ah overs 
--agkwer, put a whole ftedge-ſheat into'an oven at Gnce, ferit 
beat. fall tire, ſtop uþ'the oven,' and prefetirly 'the' fire goeth 
x. *- 0% . T9 "4 


Our. 


CHAP. "XX X11. 8” WP 
* Of keeging a fire light all night with a farthing-charge. 


Have before;in the laſt chapter, ſhewed you” how to put 
out fire: now-in this 1 wilt ſhew you how ro keep © fire a 
long while light with a lictle charge. Suppoſe'you. dwell in 

a Jone-countrey-houſe, where one is ſick, and you have bir 
one _farthing-candle in the houſe; and borrow you" cannor, 
and you would -fain have it laſt burning a whole long-winrers- 
might; then do thus. , Cut yout candle in two' pieces, light one - 
of them; and heat a'great pin, and thruſt it into the preat end 
of the candle longiwiſe balf the pins length, then fill a'pail 
with water ſo deep' that the length of the candle, pin and all; 
will. not reach the; bottom-;; then holding the candle by the 
light , ter it down gently into'the- water with your fore-fin- 
ger and thumb; till4t comes to the flame, there ſtaying it a 
while till the water be ſtill, and then rake away your hand; fo 
{ll, as the candle barns CF raiſe it: and _ an- 
2 wers 


-F60 batns, crc few .Chap.33: 
fwers the whoſe buſineſs, that the fire prey 
fave ond ro his own clement. | 


IS CHAP. XXX11L bo, 
- of laying down of ground for paſture. np 
Of all ground the heſtro lay for fward is che black- mould, 
: ſtrong clay, And although the de excel- 
lent both for Whear, Barley, and Beaties; 1 Sort eohnn tg 
vel ground it iginfintreh/mofecommodions fe 
mer; that the three years crop of graſs 'without NEE 
all is more worth then your two crops dfgriewich allyour 
- > yoars 00k yout-dung, 'and carriage , and five- or fix 
ngs + harrowings), rowlings, and weedings. 'But "you 
wi oy 5 ground is dong"in graſling,”dhd Fam. but a'Teriant, 
ſhore rime im hers when \ have made it fie 
Te my Land-lord will torn me out, or nike me pay 
more rent, 'This, 1 confels, is ſomething, ani in ſome caſes 
may ſerve for an ——_—_ e upon this condition thy 
Land-lord will leaf” for one and twenty years, (if 
he be wiſe)-and then you Jon enough: for whereas' you 
fay it it longs in-grafling,"thit is remedied with'one years 
charge of arable if houfirſ plow it, and lay itflat, arid 
with as riumes br asmay be, about Nov rand then 
dung it, \thery plow itagain,” about the begitining of Heck; 
Rillaying it flat, add-filling upehe forrows; then-ſow it with 
hay-duſt; or chaff:duſt; which every: horf keeper; if they are 
ſpoken to about Michaelmas before, will (for a trifle) ſave 
for you on purpoſe. If you harrowin this, you ſhall-have a 
crop of graisat Mid-ſummer,will be worth'30 of 40 ſhillings 
an acre, -and till be berrer-and better. Bot by all 'means plow 
in'your -dung, »| have laid ſome in that manner, arid fomeT 
havedung'd} above ,ground'three times,” yet this will not be 
comparable to-the other; yet but a Art ofa pow between, 
and both laid down 4o years ago. - 
Ard by: no means lay down any grouns, thatly Fort out, 


of 
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of heart; for by thagmeans if ever thou get graſs of it 
in 40 years, Fle never betruſted, unleſs thou it extract. 
dinarily; and yer x mill nordo.. Ratherthis do; if it be incho- 
fare, take noching but the mowing crop for divers years toge- 
ther,' and doing that” crop will be more worth then two 
whole years OE I {peak all this of mine - 
own experience upon my, own grounds. 
Geol outs Tatmeiren 
w their ground with. 
ofelaven graſs @ very{anall quantitie og amacre, og 1Hpery 
mow it twiceun & year, yer-neyer ſow it 
Whether chey plow it or not, / cannot juſtly tell: 7 inknot. 
Thus {.bhaveſcen at Madding miles from Cambridge, 
theydave their. common fallow fields tilb Afid/ammer;and then 
havean exceedipg crop of claver, and thentallow:: But whe- 
ther they ſow foreach crop; or 'wherher ihe of 'the natuxe 
of Muftard-leed, that ed never+be ſown. but eexe, though 
the ground hath lien fward 40 years before, {1 know not. » 
11 Bur-you will: ſay, yours: ; perhaps is/c0mmon- field, if you 
ſhould. lay it ſward, you. ſhould» lapitcfegotber folks. > And 
what of that? hw .have morebne that way;then you had 
before, never grudge; At.it others-yake apart. 27, Thou 
ſhalc rake part with orhers of it, a;4þeyJdo with thee. 
And in moſt places one. acre-of ſward bath as good right of 
common as three, or in ſome places: five acres of arable hath. 
3'r, There is no doubt but-ochers ſeeing thy good and ſpeedy 
cork will ſoon ſecond thee, and then thou ſhaltihave- as 
good benefit of his, as he bath of thine. 

.. 06. But if every one ſhould lay ſward that would, how 
ſhall we do for bread? / anſwer, 1 do not ſay / would have 
every one that lift ſhould Jaydown-for ſward; but this / fay, 
I would have all ground turn'd ro'the moſt advanrage, firſt of 
the Common- wealth, then of the owner: 1 would not have 
fuch ground, as will bear two or three load of as good hay as 
ever beaſt eat, turn'd to arable, when the-next acre to it be- 
ing ſown ſome years hath ſearce yeelded rhe ſeed again, Where 
N 3 an 
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an ordinarie acre of paſture is worth-30, ſhillings per any, 
and the bet arable riot above $ſhillings;- for as for an acre. of 
ſward,though it be worth bur 20; ſhillings to the owner, yer to. 
the Common-wealth it is worth. 30 ſhill -paſture, 
where-it is reckoned ata thirg,part.of therbnty with us ac 
Cambridge far more: andthatisnotiolt, it dach-not vaniſh 
into air;and though the.Maſter getit not, the Common-weatth 

Hirching da for kdy.onanie 


doth: and how would Z;urow: 

not'for Hartington, Putlox hull, G 1 would 

har ry" do,,were it not:for.the./benns?.Nea, have known 
irty fi 


that»hay hath |been-carried -out of Bedfordfeire 'to) Londen, 
< miles. And 1 amfure, that jg is an eaſier matter to 
drive fat cattel an hundred miles, then to carry corn fourty by 
land.. Neither would L. haye- (\bilter»-ground turned\ to, pa- 
ſture, becauſe there an acre of arable is more; worth then. ah 
acre'of pa *Xer-certainly 4c y appears \by this; thac 
generally. there is more want of paſture in Eng/andthen of 
arable; forthat we have daily fat cattel m_ "out. of Ire» 
land and Scotland, (hut: never any: gorout; but where grain 
comes in once, ir goes Quriten times. - - .. | | Stun 
bt 20Ly (1: 146 * $2{03 254 I oY 
CHAP. XXX1V. 
Of the choiſe of a rich "ground. 
| fa generall fac ſoil, and ſuch asis good for all things, or 
at leaſt moſt chings, both graſs and grain, ( for indeed no 
ground is fit for all things, Now omni: fert omnia tellus ) the 
black ground of -a good deep ſtaple, with a mixture of gra» 
vel or ſand, is not unworthily commended of the Poet, L14.3. 
Geergic- | 
Pings item que fit tellns bee denique patte 1-1 
Diſcimur; hand unguam manibus jattata fatiſcits. . 
Sed pics in morems ad digites lemreſcit habengo, 
Hamida majores berbas alit, 1p/aque juſto 
Letiors ah, niminuy nt fit milal fertila ill, 
New ſe prevalidam prims eſtentet ariſt 4+ 


For 
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For this we commend «Ailes-bury. 
And ſome extoll as highly canfichr is of a reddiſh colour; 
asthe ground about Arwagh in Ivelasd; which (ſome report) 
hath had no manner of mantring fince: the of many 
I know ſome ſuch bldck ground in P«/{ox-hill afore-taid , 
I know no ſuch red: /5rgi/alſo faith, That if you diga deep 
hole inthe ground, and fill it up. again, if you cannor tread in 
rhecarth again, then it is rich arable ground, 2. GeorefW  - 
ty IP ONT tr WM ren altique jubebss 
Is folido putewnm downtts : onwnemyue repones 
Rnr/ns humum: &-prdibus ſummas equabir arenas. 
$5 deer nt, -rarium peeorigne, & vitibies almis 
eAptin: whey erit © fin inſua poſſe negabunt 
Ire loca, & ſcrobibas ſuperabit terra repletis 
$piſſns ager: glebas tunttamey; crafſaque terga 
Expeita, & validis terram 619de juwvencis. L 
Alfo ailweer ſmell after the firſtrain, or a drought, or after 
new - plowing, is token of a rich ſoil. - Alſo thiſtles, 
nettles,011 other« weeds. grow rank# Alſo where trees grow 
long and upright. Alſo wherefruit; eſpecially pears, are-more 
pleaſant in taſt chen ih other places : for if a young pear-tree 
bears pleaſam pears in a good groundgand you remove it into 
a bad ground, you will think the -fruit not to be of the ſame 
kinde; yet all grounds are not alike for all things: 
.. - «= Now ownis fert omnia tells, 
And for the moſtpart, thoſe grounds that are moſt barren 
above, are richeſt within, s ſtone-pits, fuller#earth , lead, 
coal, tin, filver and gold-mines. | | 
Some grounds are fitterfor wood, then either for. corn or 
graſs. 1 have feen aground in Hartford: faire, that hath been 
laid two years, where were grown naturally black' and rank 
fallows all over the ground m tufſocks, ſome ſix, ſome ſeven 
foot high, ſo that the crop of wood was more worth then the 
crop of gras. ; 


CHAP. 


- at the furtheſt. As- for lean arable , tho 
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| CHAP. XXXV,. my 
+» -» Of enriching lean. ground: 1) 1 + 1 


% 


[ "Ean are either inriched with reſt, or with duing- 
LKying. 'As for paſture, if you neirher eat nor mow it two of 
three years; or ohely mow it once a year ; 07 if youwill earir, 


__ meansext it too ſow, and you will greatly thereby both . 


clic ground, and pet a fpeedier increaſe of rhe crop; for 
after it once covers the ground, ir grows more in a rhen 
in ſix weeks before, by reaſon it keeps the ground both :hor 
and moiſt, yer-not ſo hor as to be ſcorched: with' the Sun: 
therefore be ſure to ſpare ſuch batren grounds by {\andle-maſs 
| 'common-field 
ground, it is a common thing in divers ,whefe chey have 
a great deal of lean land rharliesfar from any Town; to let 
ſome thereof lie lea ſix or ſeyen years; and the longer ir lies, 
forages ab bee f neifideng Lian 
As for dunging, the benefit of horl- and cow-dung is 
every where kndwnin part, yer not to all alike, ſome will-not 
layir on their land riltit/is rotten, but will carry it.out of their 
yards, and lay it on dung-hills in the field, either at the lands 


-_ end, or ſome place nearto it, th the landbe not then 


ſown: whereby they make a double labour, and loſe a double 
benefit of their _—_— they may eaſily finde by this, 
that a great part of. the ſtrengrhrof it goesinto-the ground ic 
lies upon, as appeareth'in this; for if they lay it in ſmall heaps 
on the land where it ſhould be ſpread,if it lieth long naſpread, 
let them ſpread it as clean as they can, yet choſe place wilt 
be ranker cortithen the reſt. A ſecorid benefie which they loſe 
is the ſtiving upward, which in dry weather ſhould be the 
onely nouri t tothe corn. '1f you'pleafe 'to try two acres 
oflike land lying rogerher, andcarry out twenty oads of 
h6rſ-dang about Afid-ſammer, that is new-made, as ſuch you 


may have at an Inn, and lay that on a heap in the field by -it- | 


ſelf till February or March, and then fetch twenty loads more 


of the like; lay theſe twenty on one of the acres, and the heap 
on 


- 
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cuC mvoc£coawQ a  £Dqi A. cc. m.ae£4i Mt £4 Wt —_— — 


| fc; and char which 
will z9-ratth alſo: yer.1 deny nor bur that earth 
Pr ee Modi bet 
_ Allpſtreer-earth, | eſpeciglly,in Matket-towns, whete goes 5:ycic- 
ſtore of Links fromiſtables, kixchens, dairy-houſes, 2l-enth. 
alterns for, malung, Iheye known them thathaze v-up” 
all che piſs rhey could get in a Market cown;and carriedic.co 
thei age a cun, and there- ſtrewed with good ſycce(s. But 
if they, that, have ſuch convenience for, carriage; would bur 
make criall of the water of thefink of a Cheeſ-preſs, or of 
ciſtexn-water, 3 doubt not but:in ſbort-tinie there would. be 
little of it loſt. ; 24h L407 $38 OZ ALLY 2M 
And we ſee now how much ſoot is ſer by,which within Soo. 
je Rtyreacs man wondd not: ſuffer to. bethrown upon the 
en Eo oiothad 
. | , Dy Moſes Law, great 0 ers were o/c. 
ae) their. land}ſown with ſalt; and- likewiſe in fadges ix. - 


,Abimelech, when he took -Sichem;; deſtroyed it, and 
owed it with ſalt; the reaſon was, that it ſhould never bear 
aſs nor grain. Andjndeed it is an eafie matter, either with 
oor, ſalt, pigeon-dung, or. piſs, ro over-dung and ſpoil all. 
I haye known ſome carry out pigeon-dung .in ſacks in May, 
and lay a fack-full on a heap uponthe corn;but they could not 
_ it up ſo clean, but they kilfd all the corn as far as the 
cap lay. 
I haye. ſown pigeon-dung in an extream hot and dry year Pizzon- 
| O upon». 
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ly after the 
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f f. befo1 Zathe web | 
ſakens a he of oy 1-efer-you. Yerba 
for) Jews Laſt adder, cb pact no- _ 
Ounce ar, 


tward on atable, 


with their folds EEE RSS =. 


more. hardy and ſound, Fr never rotting, more hedges to 
ſheer eem,aad ung itely-dearer, 'And'iFf they broom 
their hurdles-to keep ws doen whiy-not to' keep them 
warm by keeping —_—_ together > Tnever khew ſheep rake 
burtby lying warmin Wanter: if you willhorfold your ara- 
ble, yet {61d your: fward. if noe your fiwardiremote from the 
hedges; yerardeſtyour bedg2oms. -It is the office ofa land- 
meter, to-givethe quantity or menſuration'; but the office of 

aj Surveyour, to acquint you with all nhexds of meliotationr. 
Ryraxd _ Mow'wearecometo rags and hord-ſhavings.. 4\Ir is almoft 
_ incredible the. voddgof wo arre of the beft go - EE, 

10175. pariſh ears ago, and rwenry years ago, ari 

_ an 09. rl at - AP pom. upmaſt,and Wen 
ing them down all the year long. As for their rags, they carty 
them to the land, and ay them on heaps Bke dunthedhs, but 


noe 
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not {o big ;- FR chop them-in via oiemang ck witha band- 
bill, bl. and hen plwabotd id aving 
bave {d il thereby, thac 
_—_— fifty | yeats-ago,, am acre of ry nb gey ona 
not above three pounds ten, or four Lo rs wma ener __ 
br FOIA os ted Eng fold Hl 
barley in field in 
| ww hag rh of : on, EEEI=S 
'Malc-duſt alſo ivlictle dnfociourto Bi \Allolitve, Malt 
five a ps WT Aſhes;of alforts \Chali for df, | 
Yea » for [all whice gro 
Lew where fiokb of An ores becac a ſpring-ot 
running water, th _—__—_ 
no heart init, except pony i 
no falcin/it ; for-dalt is the ſtrength of: all dungs therefore lee 
(a1 ey ie ares war | 
forif, you lay an hu ur oSemgycand, of con- = 
er4; they fervilize | 
FOB None ny dahebackes 
on heaps till it-be+ rotten : or making 
ſftratam (uper ftraeum, a laying of:ftreet DIY laying of 
theſe turves, layiog upon. laying, tl: they berooten; rx, Jo 
excelient compoſt for many 
The burning of hawaupon theground, commonly called 
Devonſliring ( becauſe mych uſed in Dewonſhire:) is not un+ 
woukily a lictle exrolled of the Poet: - (Georgic: 156, 1, 
..| Sepe etiam ſteriler incendere profutt :agros, | 
Arque levem ftipulam crepit antihurimurere flammi;: 
- Sive mat oxcultas wings, & pabula rerrer 
Pinguia concipinnt: five illss omne per 1gnems 
Excoqnitar vitinm, 4:que ex/udat inntilis humor: . 
Seu plares calor ille vies, & crca relaxat 
Spiraments, 10945 Veniat qua i{uccra in herbas: 
Sen durat magii, © vena efringi hiantes; 
2 Ne 


| 
| 
| 
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| had bur two buſhels growing of «chirty acres ſown. 1fowed 


green all 
green - 
mighc do 


Hd Jan ther todo, Yooully es 
ina meadow. I thought this 


over, as thick as graſs 


well enough71let it alone till mid-Afay, then1 began to. mis- 
eruſtby the blade, that all were but wild-oats:'1 digged up a 
rurf as broad asmyhand, wherein I. found'rwo wheat-corns 


juſt as lecrers'-are ſetin to print a book. 'How they 
ſhould comethereat all, the Lord knows, much more in that 
manner.) Well then, 1 ſaw there was no hope of a.crop of 
wheat, and;chought i$200 lare to-ſow barley, neither had L 
any IE ITY AO Hy pſ2 he 1 took &lteep'd ita 
day and a night in water of an horf-dunghill. bſowed zſ} char 
head-land z bur one quarter of -ir', which bad- been troden 
with horſes turning upon it in wet weather after it was ſown. 
Thipligag.ichs arveſt came, was the. firſt 1 had: ripe, clean 
without tares, orany othet' foil,as thick as it. could, ftand, and 
every way the beſt that ever-lhad-growing + -burthe whear 
aobworthrhwmagiag/wrhanifors Let .it ſtand till harveſt was 
home, but had-+mowed: ir green, it had been the beſthorſ- 
meat. of all other, as afterward 1 found. in- wild-oats. and 
beans; When harveſt washome, 0n.4 fair day, the-winde it- 
ting right, 4fec fire ont: but he-that had ſeen chat fire, and 
heard the noiſe, and had not read Yirgi/ before, would have 
faid certainly Virgil was at that fire before he made his boo 

and thar there he learnt it, or elfe! he could neverhave foun 

out. ſuch an Epithete, as ---( reprtantibus wrere flammay: \ for 
whether it was by\reaſoa of the: wild- oats, in every horſ- 
footing made by turning on in wet weather, or-otherwiſe, 


there 


— 


there was ſuch a noiſe as if twenty muskets bad gone off ac 


once, uchthatan herd vfcatrel being a quarter of a-mile 
oof rheif wits,” or 'ratherſtark"mad ; fet-up alſo ſuch« 
whcemen a Ii wing, and howling, that it made me to7 
run'«s faſt as they, ro het#ſuch an hideous noiſe, and rhe fire! 


ſd violent-, the wearher deing dry, and the whole crop- 
Nil there which was very = xt Arderet fall in one endy] 
and whiſting, inſomuch chat ali the for two or three 
and twenty pole long, and a pole and half broad; wasall om 
fire ar once: this paſt my skilt ro quench, neither would all the 
blankets in the Town have the turn, if I had had-them 
there [But that:chis was-ſoon onr, 41 chink neither the Sitil/;uw 
<£tna,thar thifowetly ſtories fixty" miles. nor Hee/a in 1/c- 
land; nor ifyvins in (Campania, that ſends his aſhes more 
cages hundred miles of, (or if you will believe Caſſiodorne, 
in the time of Tits and Veſpaſiar, they flew-into Aſa, Syria, 
and Egype: and laſtly; breaking out again in the year 1632, 
Crepitns miliaria centwyn audits: & did-you not hear this cye- 
pita, certainly it was becauſe either you-were deaf,or not near 
enough) could preſent # greater terrour. But notwithſtand: 
all this, my wild-oats were not yet killed;and then] waswexec 
with my ſelf,chat 1 had-not mowed them green for horſ-meat: 
for -outof every horſ-footing, contrary to my hopes, I could 
takeupfwholeyeapſonds, that were never the worſe for the fire, 
{ave onely their \mefl.Then 1 filled my hand-kerchief and both 
my pockets with them, to carry home to my hoggs, hens, pi- 
geons; but not a corn any of thery would touch.: All this was 
{till worſe and worſe. About At. Sainrs-day folowing,there 
came a froft and a little ſnow, upon that there was ſo-many 
fleſh-crows, that you would have thought that there had been 
proclamations ſet up in all woods, groves, fields, and yards 
through the whole land to ſummon them thither, or whether 
that was their beacon'when 1 burnt jt, or no, I know not. 
Theſe for a fortnight together ſo covered the ground, that 
you could not chooſe but ſay, it was far blacker thea ink : = 
O 3 this 


Burning 


of queach, Pt 
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this was of a double die, one of;black crows, and another of 


10 


- black aſhes. The froſt J | eaten 
of the mo no. meadow could. be thicker 0 | Ereen 
graſs, then that was of greet-oats. - I plowed chem in, and by 
Candle-maſ; it was green again; I plowed it again, then it lay 
till the later end of pri}, and was green again; then. I ſteep» 
ed my feed as I didthe and ſowed Rich backs. 
and had avery good and ſo the wi bt: 
mewn, ye allo, -in ſome isexceedic 
ficable. And nor onely the {teeping (eed in dung- hill water 


greatly, bur alſo .in-lime and water, by reaſon that 
which gives ir heart lies cloſe to: che. root. Some alſo waſh 
ſeed- and riein lime and water in the.{erd-leap. in the 
field, and then ſow /it, and ſo ao crows nor pigeons. will ever 
couch ir, | | 3; | ” 


| << 
CHAP, XXX V I. 
| Of planting Willows. 
ſtead of beetle and ſtake, orcrow of iron, make you an 
augre like a pump-augre, make it after this manner :, Make 
2 plate like a .peel of a foot or fourteen inches ſquare, well 
feeled, and curn it:as an augre is turned; det it. have a ſocker 
like a peel, bur-four-{quare, into which put aſtake of good 
_—_ two: foor long, and ſour as the ſocket is, 
ich a bar or hoop'of iron abour it at the top, to keep it from 
cleaving : let it be ewo inches-{quare at the leaſt upward, in 
which near to the rop bore an -hole; or elſe make a. mortes 
fo putin accrofspiece to turn it by, and to take it out by, then 
enterit a lictle with your ſpade, as you do a-carpenters wimble 
with a-gouch, and then bore your holes; which in ſtrong clay 
is an exceeding ſpeedy way. Beſides that, if the ſets be nor 
very great , you will have room enough to ram the moulds 
down to the bottom. 


CHAP, 
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B- AARYIL. - 
Of reducing wood: land 1 ftatute-mraſure, and ftatutd. .:- 
Woh long 3 _— SY 2 VI; 9 'M $a 
| ire ſeveral! times teafured" gronnd by ftatute, which 
ſhould/have been done by the erghreen-foot pole 3 bur ne- | / 
ver the contrary. One amongſt the reſt was acloſe in Hexton 
in Harrfordbire, where three Copy. holders had each of them 
apart expreſſed in their ſeyerall copies, how mach'by meaſure, 
bur.not by what meaſure: ghereupon ir- was taken for granted, 
thar ie muſt 1d tre neem" One of A mo" all, 
ir1 his occupation divers years together, and lying in ſticches, & 
no banks between had plowed one amongſt —_—_ A and.B 
would haye theirs again.” A muſt haveſo much on-the Eaſt- 
WB o much on the middle, and-C- the reſt; for'C- woutd 
neither ſhew his copie, nor yet make known how: much he 
ſhould have, $o 1 laid our each man bis ſhare accordingly, 
and took a plot of che whole,. Still it runs.in- Brhis minde, that 
his part was not ſo good as ithad been formerly, miſtruſting 
that 1 had done him wrong in laying it forth; ſo that he ac- 
quainted the Lord of the- Mannour with it, who demanded 
of him by what meaſure he had meaſured itz he anſwered by 
the ſtatute-pole; Then, quoth rhe Lord, there is the errour, the 
cuſtome is eighteen foor, and was the -meaſuretaken in Henry 
the-erghr his reme. This being knownand reduced, C ſhewed 
his copie, and there was not 'a-pole 'difference-in the whole 
thing: ſo | gave them dire&tonto-aker it without going tothe 
ground. To do this rthere-are ſeveral] ways. Firſt a ſtatute- 
pole is ſixteen feet and an half, or 33 half foot long, there- 
fore 53 hab{-feet ſquare is 709g ſquare half-feet jn a ſtature- 
pole; - but in an eighteen foar /pgle; which is 36 half-feer 
ſquare, are 1295: ſothen if you muktiply your ; ſtarute-poles 
by 1c$9, and dividethe product by 1296, you have the num- 
ber of eighteen-foot poles, which divided by 40 gives you the 
roods, and vice vers4. And thus fix acres of ſtatute, which 
is 


{af CHA 


113: 


is 960 poles, flueiphy 
Girided oy 1206.89) 
pole + af th ng - 
Likewiſe ye 
1296 produceth 108 one 
o8 char i love, Swochs 
the beſt par rare isabugs -=-/- v6.4 


As 1c89, J296 : Book 18 Tot pole,c9 =, 
id eſt, 5 acres, 3-roods;32 pol 1089, And as 1296,--1089: : 
8co ſtaturs; ro 672 +, 1deſÞ, 4-acres, 3roods, / 32 poles-3. 
And this is your beſt way: and chus way you do with al other 
poles; +i-vp- i» | 

Another 5 is; ifoponyour ſcale you have two ſegles, one 
of 11 ns and another of 12: if you lay; down 
meaſure bY the ſcale of 12, and then meaſure the ſame plo 
the ſcale.of 1 1, it gives yen phgaeens lead! enqafotny and like 
wiſe og, the contrary, dont! ch 


oft; 
| CHA'P. X XKV IH +115 
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AT os 
To finde any ſcale that a plot is made by, the content 


bring known. 


Uppoſe any: ſcale, as 10, and meaſure it by bat; now if 
meaſuring it by theſcale of 10, it comes to but 23 acres 
82 parts: but itis truely 34 acres, 31 parts; therefore finde 
a mean proportional between theſe two, which, becauſe the 
work is ſomewhat difficult, I will therefore ſhew you the man- 
ner of it. 
Firſt __ 32. $2. by 34 31. as hereit is ſet down: ſo 


you ſee it produceth817 |2643. And be- 34- - 3H 
cagſe there are four figures in the FraQti- 23. * 82. 


ons of the two Facours; therfore there 08. : 62. 


arc 


hy = the whole | mY 
i the prodadh - 87-44. 8; 
the 


824 is to your mean, proportional 28.591 = 
ſo.is your ſuppoſed leak to 42, the true 

ſcale, as 23-823 28. 59 i4 10.14. $27; 

a3 $9 | | 

10 sþ 

23590 (12 

44 2382 * q 
4770 

2332 11319 228 

74 | as 

But becauſe there is zoo much difficultie to finde it. this 

way, and (o little by the line of numbers, and ſo ſoon done, 

oy is exa& enough; therefore by'it divide- the diſtance be- 

tween 23, $2, and 34, 31. into-two equall - and the 

compaſles will fall at 28, 59. then becauſe 28, 59. is more 

then 23, $2. therefore ſet one foot in 10, and turn the other 
upward; it will fall at 12, the ſcale deſired, + 


CHAP, XXXIX. 


Of ny ax Index or T able, whereby readily to finde ont any 
ground, that ever you have meaſnred,and to tell the quan- 
tity of them an hundred years after, and draw a plot 
of them without going again into the field. 


Shewed before (in (hap. 2. ) the manner of keeping your 
field-book; by help of that, and this, you may readily ob. 

rein your deſire. 
All the field-books, that ever you fill with notes, page 
P them 
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them afl-writin: po ener 
Per 6-04 wh 


oy roi de + On 


»caght) IR cnIne | 

os 1 
for whomyou _ cody hole rang ” wage 
| rhe 6 pt en - alot hem, or, 


way will not be ſo _— youugs to g0 meakyreir again; 


for t nk al. Be ip. Oy 6a BANE P00 peep not findeir, 
vo 


Pay both for Tur. 
Ar and notes; i you. ys mbafuted i it, And 

ik mea 

lu SPER + 


cis 4 A50n, ae notes will do you no burr. 
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Purton. rien. lib; ( pag. 31, 32,33, 34: © 
Panchurch. Rob. Au lib. 'B., pag. 64. 4d 76. 
| Putford. T ho. Dennie. ib, K. pag. 97. ad un 
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es 
meaſure and ole ſeldome meer together in one- rnces og 
condly, Neither would 1 have the book to+be of two big a 
price; and- Thirdly, Bectufe njfilicele ime I have, charly 

r0 be ſpent ro the beſt advantage for the-common good. 


CHAP. I. 
. Of making the Rule, 


PIrſt, I would have the Rule, (whether it be of box, or of 
braſs" whether joynted in the middle, or —_ out.) to- 
be juſt ewo-foot-long by ſome ſtandard of braſs, kept by the 
Clerk. of the Market and not, as | have ſeen ſome; that have 
half an inch too* long.” Lerir bean inch and arr half 
broad at the leaſt, and a third part of an inch thick with a 
ſquare ſtroke ſtruck round about it juſt in the middle of the 
length thereof. Let one edge be befild off: which ſerves that if 
you have occaſionto draw lines with a pen, if you turn that 
fide downward, you need not feat'blotting : if your rule 
chance to be blacke witlCinke, "if you rubb it well with ſorrel, 
that will fetch it out. Through the midiiLof this belil! ſtrike a 
Gage-ſtroke: an another along the midFof the other edge: 
'vide 
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ride che nba beſide thepþeſill, cal 


and gach of 

halves; -andeach ofthole bales intor fixep-or i 
divided: 104s ix divided -jpco 1409. pats of 'Cenfeſmesrofrogy 
which inch, you thall rakg.off, all your» Gonre/mee, with your: 
coutpaſſes,ch MA Ty or nog es 64 + aud 
_—_ ! For making the ſaale of board: mes/wree - 1 |, 
ou = make this ſcale, you-muſt have onegolumay 

on es 5 6 Ie NT: the belil}, parted, ipto_ three 
ſmall parts with: Gage-ftrokes, -and divided inthe. middle of 
the length of the rule-into-rw@ equal} parts or feet; whereof 
divide one of them into ten equall parts, and each of them 
into ten more, and each of them ſuppoſe ar leaſt to be divided 
into ten other; ſo ſhall that foo: be dvided into 1009. and 
this G#nthey calieth foot- meaſure: which muſt be reckoned 
both wayes, firſt from the beginning ofthe rule co the middle, 
thus, 1, 2; 3; &c. and backward again, and thus, 11,12,13, 
&c. and becauſe the other foor makes ten of theſe inches, and 
theſe ten make twelve of thern, therefore divide the other foor 
igto twelve equall parts or inches, and each inch into eight 
parts, and number it from the end toward the” middle with 
1,2, 3,4, &c. bur from the middle to the end with 13, 14, 
15, &c. and this he calleth inch-meaſure: By help of this mch- 
line and the inch aforeſaid, and by help of your Tables for 
board and timber-meaſure, are made your ſcales for board 
and. timber-meaſure, And this Table ;of board-mealure 
P 3 1 


ny "a OA 
is thus made: Firſt, for all, whole itn = a6-bpabe 
inches of the breadth, oat mit mr ee ar P 
foor. IF any thing re frer dit it is the Namerator 
of a comtnon Fraftio [EDendminaror is rhe Diviſor; co 
which' remain' annex two "ciphers on 'the right hand, and di- 
—_ again - 7 my; Divifer and you have the (\rare/me- de- 
. Xx . mat ack 

Let be ſeven inches broad, 1 deſire to know how 

Ne ety inch ys ror ere tx - 

ives rwenty or bac . to bri 
into eres Amoco ciphers ory ney why 
makes 400: which divide again by ſeven, irgives ,43. But for 
half-inches reduce the th into an improper'/FraRtion, as 
6+ is 42 ;" then multiply 144 by the Denominacor 2, it gives 
288 : / ſo thar you maſt always divide 288 by che Numerator, 
or number of half.inches of the breadch of the board, which 
1s 13; ſo have you 22, or one foot, ten inches, 1 5-cente/wee. 

t if your breadth be an odd quarter, or three quarters : 
Firſt, reduce it into quarters, and $76by it: 10 6% is 27 
quarters, therefore divide 576 by 27, it gives 21 i or 
_—_— nine inches, ,* , of 33 cente/wes. © The Table fol- 
oweth, 


__—_— 


——_— 


D— 


. A Table ſhewing how many feet, inches, and centeſmes of 
inches forward art required to make a foot of board-mta- 

ſare at all breadths, both whale inches, half-inches, quar« 
ters, and three-quarters, from one inch in breadth to 36 
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Now to place this Table upon the rule, divide the ſecond, 
third, fourth, and fifth columns next to the befill, arone end 
inco ſmall ſquares that may hold two figures a piece, in which 
'fet ira the irches bt ed ule hk {op econ the feer 

ul in art e 1 ,1 artern.. In 
the next the odd inches, and in the next the odd centeſmes : 
and this you muſt do to fix inches, you may do it to'ten inches 
ifyouwill, Then at the end of ten inches, ſer ane inch divi- 
ded into ten equal parts, and each of them into halves, and 
ſuppoſe each half into five, ſo will irbe ſuppoſed to be divi- 
ded into an hundred parts, as before. Then from ſix inches to 
36 you ſhall fet alligthe column next the beſill, with ſmall 
ſtrokes, after this manner 7 Firft, 1 begin with ſix inches and 
a quarter, to which 1 finde inthe Table there belongeth one 
foot, eleven inches, four centeſmes, that js eleven inches, four 
centefmes from the middle croſs ſtroke of the rale. But be- 
cauſe my compaſſes will not reach ſo far, I onely take 56 cen- 
teſmes from the former inch, which makes it juſt two foot 
from the ſame end,which 1 ſer the under meaſure at. 

Another example let be 9 4 , for which I finde in the Table 
one foot , three inches, 56 centeſmes. Firſt, I take with my 
compaſſes 56 centeſmes from my inch of centeſmes, and prick 


it down upon aline upon a paper. Alſo with my o_ns I 
. take 
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rake three inchevin the foot-line of inch-meakre on the othe® 
fide of che'Rule: ſer that diſtance alſo on rhe paper at the end 
ofthe 56 Centeſme in the ſame figs; then take with your com- 
paſles the whole length of bork, ſer one footin che middie- 
cro(s-line of the Rule, and in the {ajd{{c{le,and the other to- 
ward the beginning of che Rule, pndiir Fives the length corre- 
ſpondent to nine inches and 4, from t etotheend of 
theRule. Thus'do with all the reſt; markingeach whole inch 
with its proper number to 24,alſo-30;and 36. h 
And now,beforewe proceed to ſheyy you the making ofthe 
T7000 ctimber-meaſure, we will firft ſhew the mealure of 
oards, | 


CHAP. T1. 


Of meaſuring of boards with the Rule. 
þ (ov; are dives warys'of meaſuring of boards: of which 

the Fundarfierſtal way is chis; 12 inches in length; and 1@ 
in breadrh, thats twelve times twelve,or twelve inches ſquare, 
which is 144 inches,”make afoot of board: therefore multiply 
the inches of the length of the board bythe inches of the 
breadth, and divide the product by 144, you hve the content 
in feet. If any thing remain, divide it by twelve, it gives the 
odd inches,or twelve parts of a foot: for an inch is the twelfth 
part of a foor, let the foot be what it will. © Fx ample. 

'Let a board be 13 foo five inches long, that is 162 inches | 
long, and-nine and an half broad, theſe multiplied give 1529 
and an half, which divided by 144, giveten foot, & 8 9 ſquare 
inches and 3 remains, which divided by 12 is 7 + fer# inches of 
board. Secondly, 1f you multiply the length in feet , 13 feer 
5 inches, by the breadth in inches 9 4 : firſt, 9 inches by 13 
foot, is 9 foot 9 inches;& half of 13 is 6 4,and 6 ſquare inches; 
and 9 times 5 inches is 45 ſquare inches; and half five inches is 
two and an half ſquare inches. Firſt then, add all your inches 
together, 45, 6and 2 4 make 53 and &, which divided by 12, 
gives 4 board inches, and 5 + ſquare inches, or half 4"board 

Y inch 


« ; 
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inch ferf. Now add theſe 4 inches to 9 and Giinches,they make 
19 inches,that is,one ſoot,ſeyen inches,to which add 9 foot, it 
gives ten foot, ſeven inches 4. fers, juſt. as afore: and both thoſe 
ways are performed byany common Rule that/ath no board» 
meaſure o0njt.\; Hence thenzs diſcovered this errour, that if a 
board be nine inches broad,to take 15 inches forward to make 
a fogt, chat is ſo: much more then twelve, as nine islefs, where- 
as our Table f{aich you muſt, take 16,5 a falſe way: for-nine 
times 1 5 is but 1 35, which wants nine-ſquare jinches/of 144, 
and is always-the ſquare number of, half che difference of nine 


and 15 equally diſtant from 1 2, whoſe ſquareis 9. $0 like- 


wiſe 8 and 16 being multiplied make 124, which wants 16 of 
144: and becauſe & are equidiſtant from 12,and their half 
difference- is 4, therefore their produ is leſs by fixtcen, the 
{quare number of four, then the ſquare of twelve, 

3. Athird way of meafuring board is by this rule , Mea- 
ſure the breadth of the board, if it be leſs then ſix inches, 
Table of under-meaſure will ſhew you how much forward 
you muſt take to a foot forward. If ir be broader, arid under 
36 inches, then the ſtrokes on your ſcale giver. 

4+. Some meaſure all the breadths of the boards with a line, 
thea ſtretch the length on a block, and ſo meaſure the breadths 
of all the ſtotk at once, and then meaſure the length of a 
board, then multiply” the length in feer and parts, by the 
breadth in feet and parts :-So ſuppoſe the' breadth of all the 
boards: is ten-foot, nine inches, and the length 154 inches, 
inſtead of nine inches, I take { + of a foor, and inſtead of 
four inches | take + or 4 one inch, and the work w:ll be thus, 


and it makes 164 feet =, 1 inch and an half, 4, 
And this is a very good way incaſe a 10. 2. 4, 
block be hewn eight-ſ{quare, before it be 150. 
ſawn: which if it be fic for boards , it is $2. 
pitty it ſhould be hewn any other way; 243. 
ſo will -it be no loſs of timber, the boards 7. 248. 
will be all ſtreight-edged. If it be ſold '.-4.$;'24, 
ja timber, and meaſured as eight ſquare, 164.2 4.1 2. 
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(4s ſhall be ſhewn ) there will be no 166 either to buyer 


CHAP,-IIL T 
Of making of a Table of timber-meaſure for ſquare timber, to 
make the ſcale of [quart timber- meaſpre by: 
as alſo the inder-meaſare. . 


[rſt know that a foot of timber is twelve ipches every wa) 
breadth, lengeh and thickneſs, and therefore conteinet 
1728 ſquare inches, for 12 times 12 is 144. that is,a foor of 
board or a ſperficies, and'twelve foot of board make 1728 
inches; therefore to proceed to the Table. Firſt, For whole 
inches: ſquare the ſquare of the piece, chat is, multiply the 
ſquare by ic ſelf, and by that produdt divide 1728. Example. 
Suppoſe the piece'be 8 inches ſquare, the ſquare of 8 is 64, by 
which divide 1728, ir gives 27 inches, or two foot, three in- 
ches. Bur if you haye odd half-inches, then you muſt reduce 
as before all your inches *into half-inches, or an iniproper 
FraRtion, by wh6ſe Denominator (which will always be 4) 
multiply 1728, it gives 6912, which muſt always be divided 
by the Numerator of the Fraftion. Suppoſe the ſquare given 
be 6 5, that ſquared is 42 4 which reduced is 169 quarters; by 
which 1 69 divide 6912, it gives-46 inches, or 3 foot 4 inches 
ninety Cente/mes. Again if the ſquare be of odd quarcerns or 
2 you muſt work as before, ard then your divider.t will be 16 
times 1728, that is, 27648. Example. Let your ſquare be 6 
2 that ſquared is-45 & 9 fixteenths: which reduced into 16 
parts by multiplying 45 by 16 and adding 9, it gives 7'19 
ſixreenths. Therefore divide 27648 by 729 ic gives; 7 inches, 
or 3 foot, 1 inch, 92 Centeſmez. 


4 


Here followeth the T able of timber-meaſure. 
Q 2 


124 


_—_— RIS 


_ 0063: 


Inth iſeet.tinch. (cent 1 inch [ feetjine jen. 7 [te Ic. | 16] he. 
far 1.1 mae 1 HOT LM IL] 
1 0144) © ©, 8 &l12)4 ſof 13 7 68 j22 357 
* 393) ugh} 4þ.2þ4 v9\þ 41765-26349 
2 64\.0 ly Jn 47 9itl 2 7291.2 3|#1 
| 1110 | '3}Þ 
EE C2 Wa) | WAL 4) Nd A BAR 
32,036, ,4,0[9,.0|-19 33116] 676123) 
k r, :$ $3 M5: il 3 1's raft 11.6 # 11-4 
2 23] bt Jl 2” 1 7114|ſ 2|"'&|35 | 21, 3 
.'3\'1g! o60|[- 3,165 3| 6j16|} 3 312 
307 & 29 i[421-5 ſ&jÞ37/1 9 24| 31 © 
*1 19 755 1 2H 1} 4 4411-17} Þ Lij4 3 2 94 
aa 36} 2/4 5jo5Þ) a) Yew\).2) aj 
3] 20, 288 || 3] 1|2 z| 348}|*3| 2182 
—_ . — — 
Tg «d oli [x1 281118] "5433 [25 | 2/76 
oþ 1367 i| 1} 4 I $hg9[[1] 2177 
7 413$ 2| I I, +2 S >] q 51-452 
3} | "47S)}} 3}__31_2153 443 1 _44ve 3420" 
[ } Inc. C-| In."In. C. \\Is. In\C. 
& 't Ig 4 26| 2/56 
i J 4 \66\\5| 2/52 
| 2-455} 2} 2/46 
3| ad ed 3] 2.41 
| 20, 4132127 37 
|. 2 4|ai]} 1] 2/33 
2 4 1 2| 2/29 
| 3 4+] I|| 3} 2/25 
— ——|——— 
21 3[92 | 28| 2'21 
3 3183 || i] 2j17 
| 2' 3174 1] 2] 2/13 
3 316611 3! 2 9, 


Jim. [n; | E:1/ 2:16 FEY nd 0-491 Rk fras K-1 
24 j 2! 6 hor 1180-143 |} 1} 5oll39 241 
mis | gblz2 a} 217 1 | 1]56 ||] 1439 

2 1 99-'}"2 175 2 If g4 11 2:11 1,137 
F'S 7199, 3 el le I|52 1 I135 

zo x|92 | 32 : 69 34 | 1 49 36 | 1]331 
46177! 1\Bg I {x 66, 3 | 1 |47| *” | 
P12} 1/96{|2 11G} 2 r| 45 4; 

3 | 1183]| 3 | 2 61j 3 ial] -- | 

o place this T able on the Rule. ole) f 


as you did for, board-meafure; ſetting-on them all che und 
meaſure to $ inches and an balf ſquare, yer you may do-irto 
12 inches,ifyou will;ſetting the ſquare inches of the block in 
that column next ſave one to the edge: then the feer requi- 
red to make a foot forward in the next: thenthe odd inches 
in the "next to that, and the Centeſmes inthe laſt of the 4. 
Then from 8 and4 to 36 you may take off your. inches from 
your line of inch-meaſfure, and your (*te/mes from yourinch 
of (enteſmer, as youdid in board-meafure,and place it back- 
ward or forward, according as it ſhall be more or leſs then 
a foot, 


1 Feſta at the other end of the Rule taking rhoſe 4 colurmns / 
next the rhick-edge fave one,and divide them into litrle = 


_ CHAP. INT. 
Of meaſuring ſolids, as tone, timber, &c. and firſt of 


quare timber. 


FY mexfuring all kind of ſolids the fandamental or gene- 
ral way is to mnaſtiply the inches of the breadth by the 
inches of the depth, and that produ& by the inches of the 
length,and divide the laſt produR by 1728. This is fo plain,ir 
needs no example; and this is the beſt way for ſtone of all. 


other. 
Q 3 2. A 


2. Aſecond way of meaſuring ſquare timber is by this 
Ruler. Having the ſquare of the BR look on the Rule, 
and'ſee how ofcen you figde the ; required at that ſquare 
between that and the end of the Rule in the length of the 


| block, ſo many foot of timber is in that block,» | 


To finde the true 4 oops of 4 piece broader one_way 
- then another. TY 28 
-But to! finde the troe ſquare of the piecey -mulciply-the 
breadch by the depth, and from the produdt extra6t. the 
re-root. 78S d 2 Geet BAL | 
As ler the breadth be eight, and the depth 14, theſe mutri- 
make 112, whoſe iquare root is 10 $7, according to 
ich quare you muft meaſure the piece. Which dif 

a commonerrour; which is this, To add both ſides toperher, - 
and to take £ thereof for the ſquare: for lo 8 and 14 make 
22, the half thereof is 11. And although” rhere ſeemes but 
ſmall difference, viz.. lels then © an inch between' their num- 
bers or roots. 10 #* and 11; yet between their ſquares there 
is no leſs then 9 inches difference, for 1 1 times 1 x is 131, bit 

$ times 14-is but 1 12. | 
- 3. Now therefore becauſe every Carpenter .cannor extract 
the ſquare-root, and to them that cando it, it is buta flow 
way: and thirdly we never ſet any ſcales of 'timber-meaſure 
upon Rules, but for inches, halves and quarters: rake this for the 
beſt way of all other, where there is ſuch difference of the 
ſides meaſure it firſt that falſe way, then take out of it always 
a ſquare piece of £ the diffence of the ſides, quite through 
the block; ſo in our example 8 and 14,their difference is 6, the 
thereof is 3 :therefore take a piece of z inches ſquare chrongh 
the length of the block, for that 3 ſquared gives 9, which is 
the difference between the ſquare of it and the retangle of 8 


times 14, 


CHAP. 


Chap. 5. The' Fatthfall Surveyoar. 227 
Bis Oocint + 

: £EHAP.V. 

20 12 »{ Of round thwber. 


Ecauſe to every circle there belongeth 3 ſquares, firſt 

che ſquare without the circle, or the ſquare ot the diame- 
er; ſecondly, the ſquare equal to the circle, not in Peripherie, 

ut in the are; forit che area of a circle of a-mile round, and a 
mile about in a {quare be compared, we ſhall fiade the-ſquare 
ro-contain juſt 40 acres, whereas the circle of the ſame Pe- 
rjipherie-containeth 5O acres,z roods, 25 poles £ ; and thirdly 
the ſide of the ſquare within the circle; cherefore we will firſt 
ſhewthe manner of making theſe 4 ſcales, and chen'the mea- 
ſuring of round, timber: yet before we ſhew the making of 
them-our belt ways to take Yirgi/*; advice, and to do as he 
doth with his Bees, | 
Pringi(p roles apibus ſtatioque petends. 

So beforewe ſhew the making of them we will firſt finde 
out a ſeat for each of them, and then the making of them 
one after each other. Firff, in the beginning ofthe firſt cha- 
pter we ſhewed char we would have one of the edges on 
one ſide befild off;;: and the reſt of that ſide divided 
length-wiſe into eight equal columns with 7 Gage: ſtrokes 
ypon the beſill, } rhe length of the Rule, you may ſet a ſcale 
of 20 in the inch dividing each inch.into halves and quarters. 
Numbring each balf-inch with '10, 20, 30, &c. ſave that 
half-inch next the beginning, which muſt not be accounted . 
for any of the tens: but that muſt be divided into ten equal 
parts by it ſelf, to rake the odd inches above even ones, that 
any round block or circle is about. 

Beſides this, you have three other ſcales that are for round 
meaſure, that ſhew the three fquares belonging to the circie: 
and any of theſe four being known, all the reft are known 
onely by taking the number thereof upon its proper ſcale with 
your coinpaſles, and apply that diſtance to the ſcale proper 
co the thing deſired:and the'e three ſcales for theſe ſquares are 
one 
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one for the Diameter, or fide of a ſquare without the circle, 
and that each ſide thereof toucheth the circle. Another is the 
ſide of a ſquare within the circle, or of the chords of go degr. 
and the other is a ſide of a ſquare, whoſe content is equal to 
the content of a circle. For Example. Let a block be girded 
about with a nealed wyer, and then that wyerlaid along upan 
the block, being found to be $8 inches, I ſer one foot of the 
compaſſes in $o of the ſaid circle ſcale, and the ocher foot in 
8 of choſe 10 odd parts next the beginning of the'Rule, rec- 
koned from ten upward; being the contrary'wayto the other 
80. If then eſire ro know the Diameter of the circle, or 
fide of the ſquare including the circle, you ſhall finde ir juft 
28 inches, by ſetting one foot of the compaſſes in 25 of the 
Diameter ſcale, and the other will fall in three odd parts, 
which added make 28 : for all theſe three laſt ſcales muſt be 
divided into fives, and numbred with 5, 10, 15, &c. and five 
odd ones above, at the beginning. Likewiſe if you apply the 
fame wideneſs of the compaſſes to the ſcale of the ſquare 
within the circle, that is, to the ſquare, that a block being 
round will be, being hewed juſt to the four edges: then ſer 
one foot of the compaſles in one of thoſe great divifions by 
fives, ſo that the other may fall amongſt the odd ſmall diviſi- 
Ons, and it gives you 194, fere. | 

And laſtly, if you'apply the ſame wideneſs of the compaſles 
to the ſcale for the ſquare equal, ſetting one foot in the great 
diviſions, ſo that the other may fall in the five odd ſmall ones, 
it gives 24 and about +. 

And in like manner if any of the other three ſcales be 
given, as if the Diameter 14 be given ; if you take 14 upon 
the Diameter, and carry that to the circle; it gives 44; if to the 
{quare equal, it gives about #2 5, and ſo of therelt. 


CHAP. 
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- 
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CHAP. VL _ 
- Of the proof of theſe ſrales by eArithmetical 
calculation, Oy! 


Fi for the.circle-ſcale, that needs no, proof, fo charie ie 
eruly divided : for that is the baſis, 0n which the other are 
builr;or ſcale,by-which they are made. | 

Secondly, For the Diameter Archimedes gives this rule, Mul- 
tiply the Circumference by-ſeyen., and.the product divide by 
22, ſo have you the Diameter: ſo on'the contrary, Thus our 
circle 88, mulciplied by ſeven, gives 616, which divide by 22, 
quoteth juſt 28, as afore. _ | 

Thirdly, For the ſquare within the citclethisis the rule. The 
ſquare without the circle is double; in content to the ſquare 
within. , Or thus, The content of the ſquare within the-circle 
is t0 the content of the circle as.7 to,11 +, Firſt, therefore by 
the content of the ſquare without, we found the Diameter, or 
ſide of the ſquare to be 28, that ſquared or multiplied by it 
ſelf is 784, the content thereof. Therefore the content of the 
ſquare within' is but + 784, that.is, 392- whoſe ſquare-root is 
19 2+, as afore. Secondly, by the content of+the circle: for 
which Archimedes ſaith, half the Diameter multiplied by half 
the Circumference gives the content, ſo 44, the half of the 
Circumference, multiplied by half the Diameter 14, gives 616, 
the content of the circle. This therefore multiplied by ſeven, 
makes 4312 , Which divided- by eleven gives 392, juſt as 
afore, 

Fourthly ,For the ſquare equal to the circle, having by this 
laſt rule found the content of the circle to be 616, we need 
but extrat the ſquare-root thereof, whichis 24 $$, which 
doth diſcover a moſt monſtrous, and a moſt groſs errourin 
meaſuring round timber, of which,hereafter, 


R CHAP. 
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CHAP V1. 

rſt, To ſet out the Diameter,you ma take the nether parr 
. of 'the rhirtcolumn-of *the befil'd fide, ro fer /it on from 
the middle ſquare\ftroke of the Rule. Then Giemther(in his Uſe 
of the line of numbers in'broad-meaſure, Prop. 17,) bath this 
proportion. Havirig the Circumference of a circle, to finde 
the Diameter: As'3145 to 1000, fois the Cirenmference, 
ſuppoſe ir 47{'x3'r0 the Diameter 15 :1o that if you take 


_ 47 [13 'inyour ccitcle-ſcale,/and fer in rhat colurtin the 


middle ſquare downward, ſo thall you fet out 15 in that di- 
ance, runthar-diſtance 4s oft avyon can. tothe botrom of 
the Rule; which will'be 4 times more, divide each of them into 
3\equa} parts, andthe uppermoſt third into 5 equal, and num-. 
ber all the orher prear'parts, ſave that with 5,10, r5,&c. -or 
if you will you may double 47| 13, thatis 94, 26, anditake ic 
from che circle-ſcale, ſeri there they will be 30; then half ir, 
and they wit'be'15,, then'third irinto fives.” '- - © 

- 2, Fo fidehowto'proportion the ſquare within the circke 
bythe Diameter.” Leer the Diameter be the Radius 1©00, then 


will che chord of '90 'deprees, which is the fide of 'the ſquare 


included, bethe natural fine of half 90: viz. 45 degrees, 
rhe fine whereof is 707, therefore then becauſe | would divide 
my ſcale into even” fines; if 'therefore 1 take 7 times 5, that 
is 35;the-propoertion'will be 09; 1000 :: 35. 49 50. or 
49 +: therefore if you take 49 + on the Diameter, and ſerit on 
the'ſcale of chords; and divideitmto 7 equal parts, and that 
partnext the end into 5 ſmall parts, numbring all but chat with 
$, 10, 13, &c. you have your ſcale of chords or ſquare within 
thecircle, Or (if you thinkiteroubleſome ro divide it into 7 e- 
qual parts) you may take'6 times 5, that is 30. and ſay 707. 
1009 :: 38, 42 | 43, ſo then you may take 42 | 43 of the 
Diameter, and ſet on your ſcale of chords, and then divide 


each of them into halves, and each half in td 3 parts, 
Other. 


Chaps7s - Wyn ak aa 
Otherwiſe thus, The: content of thi circle ac 
Ariat nj he comme ofthe que fee Dame 


' 244 the 
whereof i is t7 fers, ENS TX 
in chordsrequire 24-Diameter, what thall40in chore 
ather everi- number of fives? An/wer, 5.6 5: henGarka » 
+ of the. Diameter, and ſeritinthe ſcale-of chords, which 
bimaliofſemlr times 5, firſedivide it into halves, then into 


quarters, inco eight.- - 

3. Ir: may alſo bemade by this Rule of his, The 94 of the 
ſquare withmhe-circle is roche content of the circle as 21 
to 7.ſo that the circle begin known, the content is thus found: 
* the Diameter multiplied in $'che Circumference: gives the 
content of the circle,which if you: multiply by 7, and divide 
the product by: 331, i-givesthe content of. che ſquare within: 
whereof cake the Gquars.reor; and you haxethe ſide deſired; 
therefore 19 | 8.98 :: 20.88 | 9, oras W. winagate bath 
it (in Problem 33- of bis Appendix to bis Rule of Prprrc) 
225-1000 :: 20 88} 9. Sothat take 88: þ 9 
cumference and fer icencthis ſcale, and divide it into four _ 
and this ſcale may be ſet onthe lower half of che befil'd 

way Try res an wi 
ſide quare {quare-root thereof: fo. we 
found before that the Circumference being 88, the content is 
616; whoſe ſquare root is: 24- þ $5, that is more then 24 $. 
or more eaſily, becauſe,as Gunther hath ic, the Circumference 
is ro the fide of a ſquare equa] as 1000 the Radins to 282, 
therefore ſay, 282. 1000: : 20, 70| 9; Therefore take 70| 9 
of the Circumference , and fer it in the ſcale of the 
equal, ir gives 20 of that ſcale; with which diftance'ſer our att 
the rwenrres the ſide will bear,dividing each 20 inco four fives, 
and the laſt into five little ones, and mumbring chem b five as 
afore : and this ſcale may be ſet in the over part of the third 
column nexthe ſquare edg e. 


R 2 Erronr 
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And here ent ac mounſtrouserrour 
15: res inty0n wk hae noſe crom 
this, to renartnar and co take the fourch part for 
che np ad. 5 as ſuppoſe the piece be8a.inches abour, 


then by this account” BI ſhould tbe. but' 22 inches: 
whereas 'ig the laſt ſeion 'we-found- Bax vo $6.0 ne 


ing. 
for ten ſhillings a buſhel, another of rodurvarhy wag 
the ſame day:all ro-one mane yet head no-more mealure; of 
they iy, They Lake have chie.for hewings 1 iy, They 
t 4 ve r I day, T 
neveciemwharcheycend) to-laths, pales, rails; ghevexgdidx 
cart-timber; wheel-cimber, boles, trenchers, diſhes, ſpoons,and 
infiiceorher, which cheyrend, and- ſell (ap andall.\ Thirdly, 
ochew any titnber;, they leave ic fo wany, that (in 
ſhire eſpecally) they Jeave it nearer iround- then 
GR and -yet-atlow nothihg for the wanes: ſo'thatin all 
other things; whether (ojd by nigh or meaſure, the-buyer- is 
to have -the idraught; though ir:be but in an ounce of pepper, 
in; this he muſt want'of 'his\meaſure, and;chatno (majkmatter;- 
for they (idomebein nigher (agns .inchis Conntrey;” then: 
thatche four; wanes are as broad as the four flats, alwhich 


are equal to a ſquare piece of the breadth of one of thoſe 
wanes; & although thoſe wanes be leſs in ſome places then in 
echer,yer will they be of no ſervice ſo deep as the deepeſtwane 


goes. -And what ſenſe or equity is there, that in my 
oul 
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ſhould deſire ſo much over-meaſure ; and yerin ſelling it hews+ 
ed fel-fo much ſhorr, as in buying ? Hatch not he that buyeth 
wane-timber, that the wanes run not ſtreight; as much-,need, 
and as much reaſon,to have allowance for the wanes;-a 
havethe knots and bark left on them for hewing, as you to 
have the fifth part and more, and yet never hew a great deal 
of .it at all? Beſides , you have a trick, when you buy 
ropad-timber witt;,che bark 65 ir, be it chick or thin, you will 
cut a notch round about the piecd in the middle of” the block, 
ſometimes deeper 'then' the bark, ſa ng, [Thar.is bur a boirr: 
naw you buying by meaſure, what right ave you to the bark, 
which you mealure rot 2 yet when it: is- hewed, they that buy 
ir muſt be content with air inſtead of timber. And yer: fur- 
ther, I have known a Whkeb-wright, that ufed to buy all his 
timber by the foot of ' furteen, inches every way to the foor, 
and to girdle it, and to take the fourth part fof the ſquare;thus 
did. be over-reach the ſelfers, who thought it to be” bur a 
ſeventh part more then ordinary, and that he gave a penny or 
twopence more in a foot then others gave,they thought them- 
ſelves well enough, whereas ( poor ſimple fools! ) they fold 
above two foot or one, 273 | Wi Ws 

6. If you buy round:timber that is- ordinarily taper, little 
or much, then' you- will be ſure. to \gird ir-in the middle, or 
nearer the litrleend, whereby you gain no ſmall matter. 

Laſtly, How comtrion a thing is it with Wood -mongers, to 
have one Rule'to buy by, & another to ſell by: one a quarter of 
att inch-to6 long. arotheras mach too ſhort > And great pity, 
is, that conſidering there are ſo many abuſes in meaſuring 
tand and. timber, it is not a whit looked into, whereas in all. 
other things ſold by weight or meaſure the abuſes are puniſhed, 
bythe lerk of the marker, i! ety « 
© Nowfor corretion of this falſe- meaſure in round timber; 
committed by this way of taking the fourth part. for the 
ſquare, if ir be a perfe& Cilinder, and nor taper, you may help 
your {df by this Table, taken our of M'* Stirrwp's Plain-ſcalt, 


or Carpenters new Rule, page 60, which you may draw. into a 
| R 2 ſcale 


Chaps, 
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feale, as you do-for ſquare trader or board.meaſure; all but che 


firſt ſever inches, which are and ſetthoſe 7 in 
four columns, between the rwo Tables of board-and timber 
ander-menſure. WE 27T ols $162 03: ub tum :ez:Þ2; 
| que: Feet. (ink, - a | TT arr 
1:5 bi an ud HF--"] ad ne 02-2 ad Et 
2x13] 2.1711 [i] 13 [22[ 1 21J3 Fir} 
[2 8 3 FH. I 12]. 9 1 22, 2 | 80} 
L 3 12| 6 j85 | I3! 8 | 3. 2:12 56} 
|. 4 7 | [18 6 [92 11 24] 2 3S] 
5s | 41 6 [30] is 6] 3 | [25 2 | 17] 
$1 © | 31 3,þ 771 } .16] 5. $30 261] 2 of 
þoZ-þ1 44:3 70.1 4.37 + [6 17-27 1 { 86] 
8p. 16.9 1-234 "18 +191] 283 751 
pi 11,4 7011.19 3 176 | 20] 21 | 61 
[ 20) 111 f57 [120] 3 139 zo| 1 | '5t] 
| The we of this Table is thus. 


Girt the piece about, and take the fourth part for the 
uare, as if it were the true ſquare, and therewith enter this 
[able; and it gives the feet, inches, and Centeſmes tequired 
forward to-make a foot forward at that falſe ſquare. $9 44 
inches circle gives 1 I inches for the fourth part, which in the 
—_—— x1 inches,22 { exte/mes, forward to- a foat={quare 
of timber. Or elſe having taken the Circumference with a nea- 
led'wier, and there made a twift, and meaſured the nucaber of- 
inches about, take off ſo many with your compaſles, and ap- 
ply that wideneſs to the ſcale-of the and you 
have the ſquare you muſt meaſure it at.. And becaule as 1 
ſaid before, that- tro hew a log for boards, the beſt way. is to 
hew it eight-ſquare, both for ſaving timber, and to have allthe 


boards on ſo neither ſhall the ſawyers be paid for 
mo-e then they ſaw,nor he that buieth the boardgr the block 


ir ſelf, want, or have too much : wewill now therefore give 
you 


7:0 
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you one rule 'whereby to meaſure att timber, {0 
thar 'it be” not-taper, how many fides' icharh. Firft, 
finde rhe centre of your piece, and meature rhe ſemi-diameter 
thereof to cthe'middle of one-of rhe fides; rhen add att 
the ſides together, multiply half thereof by the ſemi-diameter: 
ſo'have | you the content 6f the baſe, and chat mvlriplied in 
the lengrh gives the content of che piece. So in the figure che 
8 fides are ten A 
apicce ,"thar is, 
80 ; the half 
whereof is 40; 
the ſemi-diame- 
ter-or perpendi- 
cular A Bis 17, 
that mukiplyed - 
by 12 makes 480, which is the content of the baſe , that 
is, one inclſayed of of the end of the piece. Then if eicher 
you mulriply af © by the inches of the length of the piece, 
and divide the produR by 1728, you have the content of the 
piece. Orelſe you may extract the'ſ{quare-root of 4t o,which 
19-22 fer?, and then meaſure it, as if ir were 22 inches Jquare. 
And thus' may you'meafure al manner of timber, not raper, 
by me#furing one inch/at the end, as if it were land : then 
extra& the roor, and meaſure is as if it were ſo much ſquare. 


© H A P — ira V I IT. 
Of taper-tiember, whether Conical or Pyramidal. 


Or fuch kinde of timber of either ſort, meaſure ic as if it 

were a whole Cilinder or Priſme , that is, Firſt, finde the 
area of the baſe, and multiply it by the whole length, rhus; 
Let & Priſme be four:quare, the ſide 12, the area of the baſe 
is 144, and ſuppoſe the length 100, theſe multiplied make 
144co, Bur by the Coroltary of the 5** Prop. 12. {ib. Euclid. 
every Pyramis 1s the third part of a Priſme, having the ſame 


baſe and altitude : therefore divide 14400 by 3, it giveth 
; 4800 


E 
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800 the content of the Pyramis. But itbe ani 
bh histop cur off 


you ſhs continue out. to.4 perfect Pyramis, 
plottingie in” paper, or le inde;how mach. in wants by he 


three. - Example; L / BUTT. ASD 21242 232 
\ Theſide of the baſe being cwelve, the length of the 
fiftie, and the ſide there is fax, ſo. that there is fix loſt in fifrie; 
but the whole ſide of the baſe is Ty, whence rake fix, 
fix refteth, 'Thert 6. $0*: 6.50. ao Jo and 150; make 
an hundred, as before. Now then for this little Pyramid, the 
fide or Diameter of the baſe therepf being fix, whole 
36, the third. pare whereof is twelve, that multiplied by 5 


gives 600, woes the leſſer Pyramid. Subtract this 
perfe& Pyramid oft of the, great amid, 4800, reſts 
-4200; the imperfect Pyrami reaſon, that holds-be- 


tween the Priſme and Pyramis,holdeth alſo. berween the Gilin+ 
der and Cone, Prop...10, | 2, Ewclid. Every Cone is the third 
part of -a Ciliader, havirgthe {ame baſe and alcicude. | 
Of the Cone. | 
Let us now ſuppoſe a. Cone allo divided in length into 50 
and 50; the greater Diameter at the baſe, to be twelve, and fix 
inthe middle. Firft, to finde the ence to 12, the Di- 
ameter:/12 mvltiplied by 22 is 264, that divided by 7 is 37 £, 
the Circumference. Then mulciply balf 37 + ( that is) 18 * by 
half the Diameter, (that is) fix, it gives 115 }, the greater 
area, which multiplied by/1 09 the lengrh, it gives 11 514 * the 
Cilinder,the third part whereof is 3838 >. the greater Cone, 
Now for the leſſer, the Diameter is fix, multiply it by 22, ir is 
I32, that divided by ſeven, is 18 £ the baſe, which multiply by 
the length '5o is 942, the third part thereof is 314 } the 
' Now take 314 * out of 3838 £2; reſteth the imperfet 
Cone 3520, which is almoſt twelve times as big as.the leſſer. 
Or, if you rather deſire 12 and 6, the baſes of the Pyramis, to 
be the ſides of the ſquare within the circle, as there they are, 
and then to ſee their dimenſions:then firſt, if ewelye be a we 
0 


«CS 
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of a ſquare within the circle, fince the content;vr {quite there- | 
of, is but half the content of che ſquare of the” Didtheter: 
therefore double the ſquare thereof, and out of the double 
extra& the ſquare roor, ſand you\have the Diameter : ſo 12 
ſquared is 144, that doubled is 288; whoſe ſquere-roor is 17 
fere, the Diameter. b. 2 N90 , 

Now to finde the Circnmference, muſtiply 17 rhe Diame- 
ter by 22, facie 374. that divide by ſeven, it quoterh 53 # the 
Circumference: then multiply half the Citenmference26 £ by 
half the Diameter 8 4, irgives the aree of this baſe 227 A, 
which multiplied by 100, the length, gives 22507 + the Ci- 
linder,which divided by 3 gives the Cone 75695 4. Like- 
wiſe for the leſſer ſquare within, which is fix, the ſquare is 36, 
that doubled is 72, the ſquare-root whereof is 8.4 feye , the 
Diameter. Multiply 8 £ by 22, it gives 187; .which divided 
by 7 gives 26 + the Cireumference, then multiply half. 26 + 
(thatis)r 3 £,, by half $ & an half (that is) 4+, and you have 
56 42 or | 72 fere, the content of that area; which multi- 
ply by 5o the length gives 2835: the third part thereof is 945; 
the leſſer Cone. Take this lefſer 945 out of the greater 7 569, 
reſterh 6624, che tmperfeRt Cone: So that the imperfect > 
is more rhen ſeven times as big as the little one. 


», T he diſcovery of ſeverall erronrs in meaſuring the Pyramid 
and (, ont : and firſt of the Pyramid. 


Some hold that to be true, To add the are4es at both ends 
rogether, and multiply the 1 balf thereof by;rhe length of the 
piece, as in our example the ares of the great end is 144, and 
the litt'e end nothing therefore balf 144 (5.e.) 72 multiplyed 
by 1co is 7200; but it ſhould be but 4800» it is too much by 
2400. 

A ſecond errour is to take the area at the third patt from 
the great end, as in. this _ at Cand C, bur there the 
ſquare or fide is 8, and the ſquare number or rea thereof is 
64, which multiplied by 100 is 6400, too much by 1600, 

A thirderrour is to take the ſquare in the midſt of the piece, 
$ as 


2 [. E - 
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azarB and B, a fide 56, .the 
ares 36: that multiplied by 1 00 the 
length giyes 36:0, which is top little, 
for, rake 3609, quia 4800, ihe Se. 
rence is 1200, quartern lo 

timber ro th te fo that it falleth 
near the , middle between B-and.C, 
where it is 7 inches, for that gives 


5900, yet there - It is roo mueh by an 


: 


Secondly is je Cot 


common praiſe is to pird it 


i : - - 
” * ths pr! - " 


16 he middle to take the fourth © 


part for the ſquare. In meaſuring che ci- 
linder , there was more then the- fift 


partloſt tothe ſeller: but here that ic 
alſo, is a more intolerable loſs. 
Forif i in the ſquare Pyramid was loſt a 
full quartern onely by reaſon of taper- 
ing: what will here be loſt where two 
ſuch errours combine in one to wro 
a man? The Circumference in the mid 
of the piece is 26 5, the fourth part 
thereof is 64, which ſquared is 45 Z 
and that multiplied by 100 makes 4556 
+, which taken out of 7559, there is 
jolt to the ſeller 3013, which is almoſt 
one half thereof, Yet this goeth ſo for 
currantin all places, that he that con- 
rradiQts it is ſcorned as a fool, and ac- 
counted as a knave. 
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Chap.9. The Faithfull Saver, ths 
CSE our ian ths 
Of the making of fotiy other lints on the flat-ſider, whereof three 


are MF. Gunthers lines, of number, ſnes, and tangents;and' 
inſtead of the Meridian: line, which # onely uſefull for Navi- 
gation, whereof (arpenters make little or no uſe,*we have 
added a ſextant of chords. «> 320% 


Lthough AM. Wingate (in his book called The Rule of 
Proportion, ) hath fet down the making of them: yet for 
thar he hath done them after another manner then here is 
ſhazrn, neither will an ordinary Rule bear all thoſe lines, we 
will therefore content our ſelves with MM". Gunther's, & the 
line of chords onely. You ſhall divide the reſt of the Rule be-_ ” 
ſide the columns of feet & inch-meafure before ſpoken of, into 
four other great columns, and divide each of them into two 
l, and one of them into two allo; ſo the great ſhall be 
for figures, the other 2 for ſtrokes. Theſe two of M*. Gan- 
thers you may ſet in the three middle columns, and the line 
of chords on the other outſide. - 
Firſt , for making the line of numbers. 
I told you re that 1 would have you ſtrike a ſtroke 
round about croſs the Rule, 1 would alſo have another at 
each end of the Rule ſo cloſe as poſſibly you can , onely 
to ſet one point of the compaſles on. Then firſt - ſer 
out your great divifion in each foot ; viz. the thouſands, 
if your number conſiſt of four figures , or howſoever they 
are to be the left. hand figures of any number , as3 in 3 
32. 346. 365 4- 37046, &c. and muſt be marked with che 9 
digits in either foot, and the firſt laſt and middle-moſt with 
one, ſo that you may underſtand as many ciphers with it as 
ſhall be requiſite, ſo that it may ſignifie 1. 10, 100. 1000. 
and then if one ſignifie 10. the next two will naturally fignifie 
20, but not always. Now to take and ſet the number 2 in his 
right place, take a Table of Logarithmes of abſolute num- 


bers,and look either the Logarithme of 2. 20. or 200. and 
S 2 take 


| threegext, figures to the CharaGeriftick, which are 
x _—— and your Toma 301. viz. three inches; 


-— ET z of atenth part or." 295 30h 
/ , hav and ſet one hog: n "he nether-moſt croſs ſtroke, 


where you ſet the firſt one, and curn the other upward inthe - 
ame __; and there ſer your 2 likewiſe with-the ſame 
numbers," ſer-one- foot in the middle crofs ſtroke where you 
ſer, the RO one, and turn the other upward toward the up- 
Moir: 09s : likewiſe, do with 
ppg (ideſt) 4 » 7 enths, 7 Cen- 
fot of nr for the making of this 
por ry nr ſubdivifion tens, and the 
leaſt Comte/mes. But now becauſe we will ſuppoſe. your cam- 
_ will:nat well reach beyond the figure 4, whoſe Loga- 
1s G02, that is aboye 6 of thoſe inches; therefore firſt, 
_ oathe tens ſo far on both feet, and then the reſt of 
| each footafrerward. Next ſet out. each fifth tenth ſo far: be- 
| cauſe you muſt markthem with longer ſtrokes, theneach ſin- 
gleten: 10 theg- you muſt not accountthe next of thoſe tifths 
to. &;as 5. (for then you will accountrthe one for nothing) but 
you muſt accountit for 25, or 150. and ſo. take the Loga- 
rich ne thereof, which4s 176; Likewiſe 25,,0r 250,is 398, which 
you muſt take with your compaſſes;; and ſet in their: places in 
in doth feer, and in like ſort ſhall you do wich all-your ſingle 
tens; accounting that nexc » 'not- for. 2, nor 2, but for 21. 
Or .inftead of raking them off with your compalles, firike out 
al the firſt fooc with a fine ſmall ſtriking ſquire of brafs, lay- 
ing it upon.che Log. inthe line of foot-meafure, and:then ſet 
| outithe other foorwith your compaſſes by this. 
Now for c he reſt of- each foor, look out the Logar. of your 
numbers,and take the diſtance between ir and the middle croſs- 
ſtroke, and\with-that widenels ſer one foot in the upper 1,and 
where the other falls, there is the place of chat number. Ex- 
ample. 1 would ſer our 70; the Log. is 845; I take the diſtance 
between it-and che middle-ſtroke of the Rule, or. the Arith- 
metical complement of it, 1 5.4, and ſetit both from the upper 
ſtroke 
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| _— end miſdiodrite dmwnarert] out ſeventy. : 
your aver- foot may bear nnitcs ro-20;/and frotic ro 

40, dividg, each tenth into five, and from thence to-che-etd 
. mOTIWe,. -  * $4200 1 1 2511) 1434 bu +> 

dT Ts make the line of ones: 4033123-24 bas 
Firſt, you muſt know that neither the line of ſines,nor tay» 
gents, enter the Rute till 35 minvtes: where you ſee the two. 
neat figures £0 the characeriſtick 8, are both: ciphers; there- - 
alſo the charaQeriftick changeth from 746 $ + for-your chara- 
Qeriftick ſhews what foot-you are in: therefore we rec- 
kon the minutes onely by tens, our firft number or-divilion up- 
on the Rule will be at 40 minutes of-the firſt foor, ſhewn by 
the characteriſtick 8: for 9 is the laſt, and therefore belongs.to- 
the laſt foor ;{o thar whereas you'ſee that the Log..of onemi- 
nute hath 6 the characteriſtick, & 4 63 the three next figures: 
therefore one minute would be-above a foor and half before 
_ theentrance on the Rule, and likewiſe would the firſt minure 
of the tangents be. Now the Logar. of 40 minutes hath befide 
the characteriſtick 8 che three firſt figures 066 fers: therefore 
| take off © inch, 6 tenths, and 6 cente/mes, Or-5 centeſmes, and 
7 milleſmes, if you cam ghueſs ſo near, and ſer them from the 
nethermoſt croſs. ſtroke - at the beginning of the line of fines 
forward. And thus do for alt under xwo degrees, be it fine or 
rangent : bur from thence- to ſine 5 degr. 45 min. or tangent 
5 degr. 43 min. (As. ſuppoſe the lineof 4 degr- whoſe Logar. 
belide the charaReriſtick is $43:) you ſhall take rhe diſtance 
between 8. inches, 4-tenths, 3 cet. and ten inches, and apply 
that diſtance from the middle-ſtroke down-ward: and fo of 
the reſt of the quarter. Bur for all both fines and tangents 
in this firſt foot: you may by their: Logarithmes ſtrike chem 
with a ſquare, as you did the line of numbers. 

Now for the upper-part ſhewed by the charaRteriſtick for 
all ſines and tangentsto 20.degr. as ſuppoſe the tangent of 20 
degt. the Logarithmes of 20. depr. tangent is 56 * let ir from 
the middle-(troke forward, but from thence to rhe fine of go, 


and tangent of 45 degr.. as the ſine of 40, whoſe Logen is 
SY 3 OS; 


- 


apply it in the line of. from-the upper eroſs-ſtroke 
d: then number all che whole degrees to ten, wich 
znd after that in che fines with 20, 30, 40,&c-to-90, 
rangents.yith ©, 20, to 45,and back with 50, 60, to 


- 


A 
48 


C» 
F 


in ane edge by the 
as the other point is. If. it goeth 
gh to ſtand and. tran with ar any place, make 
the mortes a little the deeper one way to put ina wedge, or 
elſe help your, ſelf with a ſcrew-pin, then go to ſome ſmooth 
lof opening your compaſles ro 23 + inches, and with 
wideneſstrananarch, that maybe two foot long at the 
, and with each foat of the compalles makea prick in the 
faid arch, and ferit likewiſe upon the Rule; then divide that 
ſpace in the arch into.two equal parts, which will be 30 degr. 
ns, and each of them into three apiece , which will be 10 
egr. apiece , and each of therh into etwo, which will be five 
apiece, and each of them into five ſimple ones. Then take 
them off from the floor, and fetthem on the Rule, one after 
another, and number them with 10, 20, 30, 40, 5o, 60, and 
this will be wonderfull beneficial in Dialling, and alſo in many 
other things, as to divide a circle into any number of equal 
parts, or to make an angle of any number of degrees, or to 
finde the quantity of any angle, and ſo by the line of foot- 
meaſure you may alſo divide a ſtreight line into as many parts 
as you will. 
Now as I have ſhewed the uſe of all the lines on the other 
ſide of the Rule, and alſo of both the out-ſide lines on this 


fide; fo for the other three I muſt content my ſelf to ſhew 
you 


: 

; 

: 

+: 


we ® © 


The Falthfull Suſryour. 
you the uſe in general : for if 1 ſhould JRYhd 06 
all the paper in Cambridge would be too! 'to'bs Sal 
Firſt therefore, you ſee already, that as by Meine Of foot 
meaſure, and Table, of Logarithmss theſe lide&are . 
may you by theſe lin&s finde the Logarirhme' of#ny abſoln 
number, tangent or fine, as if it were by the Table' 8P 
' garithms, 4 br S 
—_— By theſe two lines of numbers and eee 
may be reſolved all queſtions whatſoever,that common'Ari 
metick can reſolve. And more ; for herebyrtiay be reſolved” 
all queſtions of Ifitereſt, Purchaſes, Annuities,&c,, © 2 VE 
Thirdly, By theſe three lines of numbers, ſines, and tanſefits' 
is reſolved the whole doqrine of Trianples, ant whatfoey 
may be performed by them, either in Meaſuring, Dialling, Geo 
graphy, Geometry, Arithmetick, Navigation, Colmbgraphy, 
Aſtronomy, &c. re tit 
But, becauſe (gentle Reader) I would have thee ſearrhow” 
£0 £0 alone , I will commit theſe to thine own confiderdtion, 
knowing that that chicken that wilf peck up nevera corn, bt 
what the hen puts in the mouth, will never be a fat chicken,** 
Now if the Rule of three is accounted of aff then worthy 
for its excellency of the name of the Golden-Rule ( whictris 
but the leaſt part of the uſe of oneof the lines of this Ruler} 
then juſtly may this Ruler be called the Goldex-Raler. 


Chap. 9. 


FINIS. 


any winh 
"Emeriner- 


- —D—}_ ho, ks wks 


